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Abstract of JP732221 9 

PURPOSEiTo form the transmission/reception 
system in which much more information at the 
same frequency band is sent by solving it that 
the impossibility of transmission information 
quantity cannot be increased when a 
frequency band is limited in the transmitter 
sending a digital signal. CONSTITUTIONS 
modulator 4 implementing m-value QAM 
modulation in a transmitter 1 assigns n-value 
data of a 1st data string to a signal point group 
formed by grouping signal points of n-value 1st 
data string and p-value 2nd and 3rd data 
strings on a space diagram and sends a 
modified m-value QAM modulation signal. A 
demodulator 25 of a 1st receiver 23 
demodulates the n- value 1st data string, a 
2nd receiver 33 demodulates the 1st and 2nd 
data strings, a 3rd receiver 43 demodulates 
the 1st, 2nd and 3rd data strings, and even in 
the case of the receiver having only n-value 
demodulation capability of n<m demodulates 
data of the n-value 1st data string when the m- 
value modified mufti-value modulation wave is 
received in the transmitter. 
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(54) TRANSMITTER 

(57)Abstract: 

PURPOSE: To form the transmission/reception system 
in which much more information at the same frequency 
band is sent by solving it that the impossibility of 
transmission information quantity cannot be increased 
when a frequency band is limited in the transmitter 
sending a digital signal. 

CONSTITUTION: A modulator 4 implementing m— value 
QAM modulation in a transmitter 1 assigns n-value data 
of a 1 st data string to a signal point group formed by 
grouping signal points of n-value 1st data string and p- 
value 2nd and 3rd data strings on a space diagram and 
sends a modified m— value QAM modulation signal. A 
demodulator 25 of a 1st receiver 23 demodulates the n— 
value 1st data string, a 2nd receiver 33 demodulates the 
1st and 2nd data strings, a 3rd receiver 43 demodulates 
the 1st t 2nd and 3rd data strings, and even in the case 
of the receiver having only n-value demodulation 
capability of n<m demodulates data of the n-value 1st 
data string when the m-value modified multi-value 
modulation wave is received in the transmitter. 
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[0333] 

The base stations 771 , 772, 773 at the respective center part of three 
hexagonal or circular reception cells 768, 769, 770 as shown in the block 
diagram of the base station of Fig. 116 include a plurality of 
transmitters/receivers 761a to 761 j similar to Fig. 115, and transmits and 
receives the data of the same number of channels as the number of 
transmitters/receivers. The base station control unit 774 connected to each 
base station constantly monitors the traffic amount of communication of each 
base station, and performs allocation of channel frequency to each base station 
and control of the entire system such as control of the size of the reception cell of 
each base station according to the traffic amount. 
[0334] 

As shown in the communication capacity traffic distribution diagram of 
the conventional method of Fig. 117, in the digital communication method of the 
conventional method such as QPSK, the transmission capacity of Ach of the 
reception cells 768, 770 is data 774d, 774b of the same frequency usage 
efficiency 2bit/Hz as shown in the figure of d=A, and data 774d combining data 
774c of the figure of d=B, where uniform frequency usage efficiency of 2bit/Hz is 
obtained at every point. In actual cities, at places where buildings are 
concentrated such as dense regions 775a, 775b, 775c, the population density is 
high, and communication traffic amount indicates a peak as shown in data 774e. 
The communication amount at surrounding regions other than the above is small. 
The capacity of the conventional cellular telephone with respect to the data 774e 
of the actual traffic amount TF is the same 2bit/Hz frequency efficiency over the 
entire region as shown in data 774d. That is, the efficiency is not satisfactory in 
that the same frequency efficiency as the region with great traffic amount is 
applied to the region with small traffic amount. The conventional method 
responded to such problem by increasing frequency allocation and increasing 
the number of channels in regions with great traffic amount, or reducing the size 
of the reception cell. However, there is a limitation on the frequency spectrum 
when increasing the number of channels. Furthermore, multivaluing such as 
16QAM and 64QAM of the conventional method increases the transmission 
power. If the size of the reception cell is reduced and the number of cells is 
increased, the number of base stations increases, and the installation cost 
increases. The above problems arise. 
[0335] 
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Ideally, the efficiency of the entire system can be enhanced by setting 
the frequency efficiency high in regions where the traffic amount is large, setting 
the frequency efficiency high in regions where the traffic amount is small, and 
setting the frequency efficiency low in regions where the traffic amount is small. 
This can be realized by adopting a hierarchical transmission method of the 
present invention. This will be described using communication capacity/traffic 
distribution diagram in example 8 of the present invention of Fig. 118. The 
distribution diagram of Fig. 118 indicates the communication capacity on line 
A-A' of the reception cells 770B, 768, 769, 770, and 770a in the order from the 
top. In the reception cells 768, 770, the channel group A reception cells 770b, 
769, and 770a use the frequency of the channel group B that does not overlap 
the channel group A. The number of such channels is increased or decreased 
by the base station controller 774 of Fig. 116 according to the traffic amount of 
each reception cell. In Fig. 118, d=A indicates the distribution of the 
communication capacity of the A channel. d=B indicates the communication 
capacity of the B channel, d=A+B indicates the communication capacity of all the 
channels added together, TF indicates the communication traffic amount, and P 
indicates the distribution of the building and the population. In the reception 
cells 768, 769, and 770, the multi-layer hierarchical transmission method such 
as SRQAM described in the previous example is used, and thus 6bit/Hz, which is 
three times the frequency usage efficiency of 2bit/Hz of QPSK, is obtained at the 
peripheral part of the base station as shown in data 776a, 776b, and 776c. The 
frequency usage efficiency decreases to 4bit/Hz, and 2bit/Hz towards the 
peripheral part. The region of 2bit/Hz narrows compared to the size of the 
reception cell of the QPSK shown with dotted lines 777a, b, and c unless the 
transmission power is increased, where the same size of the reception cell can 
be obtained by slightly raising the transmission power of the base station. The 
mobile unit of 62SRQAM correspondence transmits and receives a modified 
QPSK with the shift amount of the SRQAM as S=1 at places distant from the 
base station, and transmits and receives 16SRQAM at places close to the base 
station, and furthermore 64SRQAM at the vicinity. Therefore, the maximum 
transmission power will not increase compared to the QPSK. The 
transmitter/receiver of 4SRQAM as shown in the block diagram of Fig. 121 in 
which the circuit is simplified also can communicate with other telephones while 
maintaining compatibility. This is the same for 16SRQAM shown in the block 
diagram of Fig. 122. Therefore, three cordless handsets of modulation 
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schemes exist. In the case of portable telephones, compactness and light 
weight are important. In the case of 4SRQAM, the frequency usage efficiency 
lowers, and thus the cost of a call rises, but it is suited for users that demand 
compactness and light weight as the circuit is simplified. The present method 
thus can respond to a wide range of applications. 
[0336] 

A transmission system having distribution of different capacities such as 
d=A+B of Fig. 1 18 is obtained in the above manner. An advantage in that the 
overall frequency usage efficiency enhances is obtained by installing the base 
station according to the traffic amount of TF. In particular, in the micro-cell 
method of small cells, a great number of sub-base stations can be installed, and 
thus the sub-base station can be easily installed at locations where traffic 
amount is large, whereby the effect of the present invention is high. 
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*§£* 1 6 Q A Mt- FT'iMS c 4: &m*tfiJJH3Wtf Jl 

ST* sm^ttiem^ns. c © <fc 9 ft«*spjflia*o 

T-fci^o 4?*7~>*£;H VjftjMjb«}£ftS 4: 4 P S K 

iS4itoiaiH3y»4'r*fc»^Rriifcv^*. fct, 

4 P S K^-FOiH^mtlliM^-Br^t^ ZOfctbl 6 
Q A M^t- FT'^iK 4 P S K £>{I^£%jlSi§3\ mm 
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[0 0 3 8] #f£8J©1$SM±H 1 O0«fc3£H#9 1 ~ 
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7tSj£K£S 0 
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frlctZfrtblcm l tcMDxi^l'&fUlS l 4: S l S 
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[0 0 4 0] sr. 7s/**;l/iMffi«t5 l tm l Sffi«2 
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filQAMOSIM«1^5AM^ilWl^^rct.©t?* 
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So A^#ttA*ffi5 2*fiLTgfflf§5 4fcA*jS 
ft So ^fH§5 5 4 T*(±^HA*gP 1 2UCfcO, A*fl 
2 0©{I^K#ttT£*^ifc£{fcffigBl-f 5£ 1 
- 2 ffi{uffl^P08S 1 2 2 4:g«lgi£4: 9 0 0 ttffitf 
S&S«SliS*^II1-S^2-2fflfil[ffl|g||@ei 2 3 

[0 0 4 1] iliO^OflifX^-X^T^A^ 

01 8t^-To 4 0©M^jfr&i8J£U 

10 ±*f«fcftK-tt«Cttfil#jSBBiaia:«BBKIfr«0 
tfS»k4oT^«. — 0<D#J4:LT, H^iSl 25?: 
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(0 0) , 2 8* (10) ^iLfcl^S 

r. C 4 P S K<DW, 1 2 3 idJgftr-* 

±©j8<e<i#g*sft3. m 1 8 t-^-t & tig 1 
^2 3tfTV$>immm5 1 ©fi#*4 p s kt^m-t 

S©^ai&2SftiMftM^©llfifi*BfiI-3S 0 0 - a , 
KI©tEli*Aio *:£«*« fc&MIES0S<03B« A » fit 

20 ±T*2Mrrtitf , i §<n£ 2 3 ^seRi^fc&So 

[0 0 4 2] mcmigm®2 3tO^T^. ^1 

S€« 2 3 1 ^5<02Sfll«^fe t < ttrvzn, 

mm®5 i^o4ps K©snifit^jiM i o©« 

§§1 2*^LT, /JnM(D7>7^2 2T*§{fU «sig§ 

2 4tcJ;Dgfifi^*4 P S K®#i:*4bTai|-r 
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40 2ft, ttS*gi5 2 6lC<}:9t±l*2ftSo 

[0 0 4 4] ll Tgflfg^ *0 2 0 <D-^ h ;U0*ffl 
^TBWr*-*. rs;*;l/aie«5 1©4PS KcDiM{I« 
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m& s t>/'fXtf±< %^®*m%£ift vim 2 0015 

1~15 4(D4 OOfl^T^i, 

[0045] n^ieiMKif os^xt 

gtftS *i: WBUT*a < ^Sfcftx U- 

50 btf^Sgtcti*, feSiS^SSH*M^.S4:7-^*M7t 
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- h wrt Tttnf s /c 46 tc itm&m^jm&m* t na 

«fcV\, C©Sggt*2 A» i:£»TSo 4PSK©PIW§: 
<IA*1©BtHI^ 1 5 1 #02 0© | 0-a«i | £ 

a«i , i o- b«. i ^Asn ©fsnreas-rs i mm® i 

finao^sffi* r, ttzt, mmmi3*&%-fe&L± 

jMiifi^oJiiii^m i 2 3 <d 4 p s k mi&%{nM 10 
♦m, a» k4sj:3»ck:rst;6. ccommmi&m^ 

fii^Aro t^Mti 0 £<DZtlC£*)7>Ti-2 2<D¥ 
Stf r „ W±fc eSiWIIffto T t. % 1 gf§# 
2 3«-rV*;l/2£M«5 1 ©{l^*lttl§T#So #fglB 
©^gl6QAM, 6 4QAM*§frr*i§££l£€ 

J602 5 (a) 0«fc-3»c2H!8lltf U/4 + n «/ 

2 ) ©& s±o&sfc 8 o©fli^jft*E« Lmmt n 
tf, 4jB«*atj:o«aaK*s4'Pfr*. x, 025 

(b) ©.fcdtCn 7i/8cD^]g(DSg^±tC 1 6T©{§ 20 

#ja«EB-rntfMas»ii4@8i 1311:1 ea^^^ 

©«88lf£3?3&fcRfflf *c tic* Ofll^jSjWBiL 
^f«4 P S 1 6 Q AMSHft9®ffi£tt£gS£5 
£T£S 0 £ OlpA] / (A1+A2) = t an (a/ 

8 ) t * § <fc 9 tc 1 ofli^««£ Lii{i-rti«" 

J:v\ C i: T'Q P S Klf^ItS^f 

§0 0 2 ©£{H$©{l^£,fttt^tl/^[H]S§ 6 7 ©<fc 

5Kflt^ffi«tt (0 1 8) ©Q P S Kfg^©fl^Mt 

1 £{§* 2 3 ©{§^ £MWiM.mU 1 3 8 ttM^^OffiB 30 

m.mim t> t < a ftB^sfi^* pm, a M§©«art 
s 0 * LTSiflwa^6» 1 x-^wfcamm^ui* 

T So 

[0 0 4 6] ^CSSflii £M?)BI9©-^ 

^xcz-cmmm 1 © 1 6 p s Kommm^zmmtz 

t M 9 ©<£ 7 fc{I^£ 8 3 h ;l/#lRl©jHI A 

(4818 (DTisZfrmmWiS 1 © 4 P S K«{fi3£{IfcB 

^3 A™ jco*£<-rso tit. m9(DmiMm<Dim 

Ji& 8 3. 8 4, 8 5, 8 6<Om^lt^mr-mt^l 4P 

s Kgrn^immm 7 icxzo cn6©fli^**i5W8 40 

(i 2 3 L C © 4 0©#5f £1*0 2 0 ©S 

m^t hjwvm 1 #syts^tcA§ 0 i?T> m 1 §{f 

}$2 3fi0 9©{I^j£8 3, 8 4, 8 5, 8 6 ©1^41 
*§{| LT fc 0 2 0 OflHfjS l 5 l i:¥iJ»T U (11) 

Z\$m 8 K^LfcJ:5 fc, l ©fg l #SiJM^£8 
9 l © (l l ) , ~D&K)W,\ T-ZM<» (l l ) T*£ 

1 6Q AMfcL<&3 2 Q AMt L< (4 6 4 QAM©3£ 50 
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im 1 5©£llffl#©*R©T-*M©$ ^ $ 1 x 
-#?U©2b i t ©-r-^©**fi»-rscii:Jcft« 0 

i ~m 4 ©^sijfi^,^9 1 ica^nsfcfeSB i x- 

T&So 

[0 0 4 7] tU *M®*«IS©ffl*fclB5W&V''* 
6 0 9 © £ 5 &ft*©M^j£3OT;5£©-tt© 1 6 ~ 
6 4 QAMT3SSt««„ LfrU mliE©,fc?fc:Jft±£ 

nxh^iicti^-rso «t>T*#©i«WBom*Hi 

So c©tt!HttD^-y h©jj-6±if3xh^aa5*«ftc 
«tos<a5*v^K*)^«<o MiHiTjtiam^M© 

ow, Mmmm-?i> 1 0 0W~2 0 0W@ST*$. 

So ft^T, H9o«k5*m*jS«rat^raoi 6qa 

MT4PSK b«t 3 t L/eif-a- 1 6 Q A M©®*! 
tt2 A. =A» WBfr6 3 A™ ^<t^»3*7JT-«S-r 
Si:9^gi:*So M3itt*tfc^S/ca6t4 P S K 
© 9 ^©m^i*^T*a&So fro4PSKOgl 
&/h§y©7>xTT*§€^H£f;:LJ:?£:-fSi:, 
ItH^tiTv^s^MTIi cn7clt©ai7J*#S c i: t±8l 
LV\ Mittf 4 0W©v'7,rATii3 6 OWjgStaO 

«jSflPWfcieH-pta:<ft«. 

[0 0 4 8] C^T', **T#3i:«jtNc£T©£<i« 

T>Ti-<D&mm®t%m&ttr~>XTi>it4zz.-cfr 

[0 0 4 9] cn*R#Wta<*i:4 P S Ktt/hH© 
T>xT*fflV^cffi^Tlg3Xh©gfr>XrATSfi 

s-e-s^ts^it^-ro *t 1 6qam«cp^7>xt 

AT§m?-&SStM-&ofeH D T v^©^ftinfififi^ 

-ex*tT^#^©Sfi#t^*pi^-rnif^xxA 
tLZf&iitZo z?ttiimmt>z% : ?®m>e% 

felt T' 4 PSKtl 6 QAM, ^tC<fct) 6 4 DMA* 

[0 0 5 0] 09*tfBll 0©J:5tA l =A24:ft5J; 
5 fcM*f j&raw* 4: S d 5 , ^jifI(±l*i*Ttf S 
ci:*<T*tSo 4 P S K*Mfi-rs/ci6©Si 

A(4)tt^ h;l/9 5T-S^T-f , 2A, 2 ©TOIE£& 
So ^ft©»iA(i 6)(i^^h;l/9 6T*^3E-£# (A 
.+Ai) 2 + (B.+BO 2 ©¥7?1S£&So 

[0 0 5 1 ] 

I A (4) T =A, 2 + B, 2 = Ato 2 + Aro 2 = 2 Aro 2 
I AC 1 6) T= (A.+Ai) 2 + (B.+Bz) 2 = 4 A 
iti 2 + 4 Am 2 = 2 8 Am 2 
I A(l 6) | / | A(4) | =2 
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HRW*S<a!l"PH:S« 1 6flQAMOltIllti:T"t&^ 
tfA, fcA,©2ooHffi£ : ?i&i8^-r5Ci:fcJ:9Sg2 
£H&3 3T^lT*£§o HI 0©*£, fglftfiJfB^ 

9 1 o*©^^^©esEKti kxX°hK>, 4 p s 

K0€3j£IBIEIi2 A« fcJfr<SfcAi/2 A.&§ 0 A, 

- h 5 £: -T 5 £ 2 tt<Z>&ll0$M£& x*;l/# 
-Ttt4«©Sfl«fl&to&gi:ft*. 4*go§ilffig£ 10 

tfSfCti, 3§2£il»3 3<D7yft3 2<D¥@r 2 £ 
111 §{14$ 2 3 07>7t"2 2 0£g¥@ r , fCit^T 

$12 3 07>7:h!fit@3 0cmft£Sg2g{Hl3 3O7 

9£2 7 f -*9IJ08ilK:«fctK lMHDTV©IM 

#£»J d iTti^H d t v^©§r;fc&-9--ex#ii— f- 
zzzgvzcttfT'ZZo fe?rm2$:{m3 3i*z 20 

o^3XM*tJ;K £CT\ 4 P S KOt- K§1I 
Ofcftfcfi<gSH3*^J*t oT^Sfcft, 0 l OOA 

6 AP S K<D£{IS£J£n,6 £|g2 §HH3 3 ^7>x 

[0 0 5 2] ilcDSiift^lt^fctofi-gLT^^i:, 4 

p s K<Dmi&£m%.mmz.*>i<$-i*{ (a.+a 2 ) / 

A.} 2 ^Ctl^n, 6 fc^Sft-rSfc, 6ffiQAMT? 

sm-r 5 i: * omn&mmmt a , , 4 p s k -?§{g-r 

*fcS0ffl9jaiBlflI»42A., flP§£IHIEJt4>J£*tt 30 
A 2 /2A, T'**^6S^7>r"f<D^S*r2i:-r* 
&E91 lOJ:?«t%5 0 ftS l 0 l tti3Hgx*;l/ 
^fn,. ^2§ll2 3<D7>ft2 2(D¥Ir 

[00 53] ^102 t,m8&ms*=i&<Dm&<D 1 6 Q A 
M*mm?Z>Wi&T\ ffij£<D£$S*) 9fgOaffIX*;l/:£ 
-*&gfcb£JBW-ettfcv\, 01 l*»5n»€5Itt 
±ti^LTt^2Sfi^2 3 07>ft*gr,tt?li 

[0 0 5 4] IfOl^, ^{f«^«PS^?nrt5 0, 40 

jBQgSU^fctfWB^K:**. COM$£01 l OH 
«l 0 3 0£H£TvTrf 0 WAtfc<DiW«rtft6i59AfcfjS 
1 0 4 &i£fix*;b**- 4 {gT?!§ 2 SffH 2 307>r 
t*ir z a2(g(cS5« j&l 0 5tt33imx*;U 

[0 0 5 5] n<> #5 .fcO/hS^C £%Ai tAiX'&M 
?Z>t 

n,. =((A, +A 2 )/A,) 2 ^5 50 
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A^1.23A, 

0 1 0 frtDftwm^jmvsvmm* 2 a (4), mxmrp 

*2A(W£t%t, A(4)£A(l6)-A(4)&Ai £ Az 

^^T{A(16)} 2 <5 {A(i4)} 2 i:TntfJ:^ 

6 4 A P S KSP£fflV»fc0!l£^1- o Sl3§ 
Mil 4 3«, 6 4 (HQ AMaW^-e**. 
[0 0 5 6] Hi 2<D^^ h;l/0&0 1 00^^ H;H1I 

<Dftm\mm*4mfrib 1 6 «jc«iiin*-e-fc*&"ea& 
5o m 1 2 ©ig 1 #fij{§#£j¥9 1 <D^\z[m^& 1 7 

0%i&tb£LX 4X4 = 1 6filOM^ft^lBIPBtlBK 
Jtitv^o co*£\ 4 P S Kt<DME14£&;fc#£ 
fci6}l{I»ti©A,^An, fcS£LftW-fttf&5ftV\, 
l3Sia4 3O7>ft<0*l*r,i:LT, Mil, 

r, 2 = {6V(n-l)) r, 2 

fcfctK013 6 4ffiQAM©*gr3-tB*^fftnO 

[0 0 5 7] fc/cU 01 2 0J:3*ESTttS2S<i 
«3 3TSMLfc*a-4 P S K02 b i t LjWWT* 
It 2, ^3 0 3OO^rtt£j&££-£S 
tctt, £2$jBtl3 3E&&6 4fiQAM£Mttfr£X 
JBl 6ffiQAM£«§l*S8l&*fefctf§Ci:#S$L 

[0 0 5 8] 01 4£D«k9t3PglOM^O^;l/-t! 

§0 te 1 mmrivxmm-rzt. % 1 

9 1 tejgl 7-*?U0 2 b i tO (1 1) fcfflUSTfc 

[0059] mz, m 1 fflftnm^&m 181^2 

7-*5U©2b i to (1 1) ^SiJOST^o H2§iJ# 
iMB?j£$l 8 2K« (0 1) H3BJ$HMI#£i¥ 
1 8 3 tc (i (00) 4 BJ#itfl*t£S* 1 8 4 fc Ji 
(10) ^SiJOfeTSo c©ci:tti7tiiT*S5„ 

[0060] 01 5 oig 1 mm<D^5 b ^mzrn^xm 

3r-? ^JOfPf £IES£P L < KEf 5 1 Mx. tf «^ 
j^201, 205, 209, 2 1 3 # ( 1 1 K fl^ 
202, 206, 210, 2 1 4^r (0 1) , M^^2 
0 3, 2 0 7, 2 1 1, 2 1 5# (0 OK fg*§j£2 0 
4, 2 0 8, 2 1 2, 2 1 6^ (10) fcmtf, ^3 
"7 — ^^JO 2 b i tOf-^Ilf-^ I2f-^ 
f&xLLX, 3Pil0 2b i tT—Ztf'&iLLXB.mX 

[00 6 1] 6 b i t cDr-^jH^fcttT-^*^! 
Olt^tLT30<Dl'^;POS^OS*5§fi*iT\ 2 
bit, 4bit, 6bit OS^5eJM»07-^^ 

[0 0 6 2] 3pgl{EiM^OMil14^tfc-&§ 
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[0 0 6 3] Ell SlC&Z&vlC, $1\ £lf*-*5« 
©T-**£l5M2 3T'£{I£-£5fc&l;:«\ A, 

[0 0 6 4] £fc£2x-**J©«#j£U 0fl*tfBI 1 0 

©m^j&9 i fcH 1 5©w#ans*j&»© 1 82, is 

3 , 18 4 tOfl^iS £ ggij-p f § J: ^ £J15j£IKIEIt$ 

[0 0 6 5] 0 1 5T14 2/3 A^ttJBLfcifr&fciS 
T . COii^iB 1 »J»*Jm^fl5» 1 8 1 ©ftflS©fi4£ 10 
201, 2 (^©^jSRKBiliA./Sfc&S. S3 

sfifli 4 3 ?%{s?z>m£ic,mft%m^*ji¥-m 

i&g£iMflX*;l/:£-# 4 P S K3£{ix*;b*'-©n H 
fgT'feSfc^-rSfcx r, 2 =(12r,)V(n-l)t 

C«y'77liH 1 6©fttl§!2 2 1 Tg-eSo «*tfjS2 
2 2, 2 2 3©«£4 P S KM{Ix*;l/^*-©6{g©iM 

£9{g©gmx*;b4 i '-&£6{g©7yxTT?SK % 20 

S2-r-*5U (MSft&MBWfi 2/3Attfo'3< 
/c*6r 2 2 = (3 r.) V (n-1) ^^0ttSi2 2 3© 
<fc9tg ; FS2§{I1i3 3©7>7r3 2fc*€<-fS 

[0 0 6 6] c©73jSfi> SB#j£©«fc-5fc1SM©2Hgx 
iK/l^-aVhs^iHttS l x-*?J£S 2 x-^JU^iM 

TS 1 2 3^2 gffH 3 3 <D%m?- * 

£fc&i£-f3C£fc<3§3r-*?iJ£3M5 30 
c i: #t? t S k ^ -5 Mitt t f§Jgtt©M® ©* fr 

[0 0 6 7] 5MI«tt*KWr*fc»t» £"fS2 3HI 
«|3 3A»6a^«. fuiE©S 1 £{§H2 3«<***ar 

1 ©/h£^7>XTTx-7*;bM{ll£5 HD4PSKI 
SHg^&tf iiUgfll 1 ©S l x-^JtJ^ttHT-t S«fc "5 E 
§85£l7rfcS©fc**U S2£<l«3 3T?«aHgfl*l© 

0 1 OlZTfiLfz 1 6fil©fI^oS US2 7*— *5U© 1 
6 QAM© 2 l£y h©f§*f£7t£fC«Src*t£o Six 
-*5!l££to-eT4 b i t©fc^£8KHT*S-o C©*t 40 
£A1, A2©Jt**^M«K:<t?)S4So C©x-2£ 

02 1 ©Mll»g|52 3 1 7?K£U tHHIelS&EIM* 

[0 0 6 8] 0 2 1 ©S2^{14i3 3©7o-y^0i: N 

01 9©si^#iS2 3<o?uy>;mm\zmvm®x* 

Jf7>ft3 2^7>ft2 2<i;0 

5©rt«fc«S|{&l««B2 3 1 Si r-*fllfl£i5 2 

3 2 fcS 2 x-*?US£g152 3 3£t>0 0 S 1 »g!fif£ 50 
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13% 1 3 6QAM*aafSfj:»A.MaHa 
l*toT^«. £©*I£\ &ttt3i»W:4fiI©ff*t» 
•S. *l^;l/fc±&2fiI©HMS*«»o. *»ib©*£k 
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[0 0 6 9] COM, A2t>L<ttTH. t Rtf* £<B 
gSI©ffim©«SI1ffKt±, 2Hg«l«k0x Slx-**l 

[0 0 7 0] B26*fflVvtS/7h77**-Ai/A» 
©it**j*^LTV^<^rS*ltt^-rSo Ai/A^*«* 
5Sffl««TR£bfeA./A«tfaSfll 
Lfc Ai/Az ©filfr 5!in5 Efi^x^-ti: 
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- U— h ©«3£|«0fc: 77 h 7 7 * 7- A , / Az ZMffl 
-T5Ci:K:«J:»)S3S<Sai4 3ii->7h77^^A 
./Ai*tMb4<Tt.«Ftrfc»iaB3WIB*t3S:*. $ 
fcj£fliat±A. /A* *&5£>g#fc < 4 0 £&8**W 
*5fc^?&*#fc«o -£ft*S2gft«3 3fcfljl^5 
dfcfe-^trSo «&J8PIhJS§2 3 1 tt^^U-2 3 1 a 

$ 0 ^77 Hk J Mt^ji!i« J f>Rlllli;b-;l/*EitLlltf*© 

[0 0 7 1] C©aH1WB*«5FW©«^ S2x-^J 

vmmimmtKZo wt, (024) ©7n-^+- 

[0 0 7 2] «P1fWf ^M^Tfe7f773 
1 3©4 P S K©ft!SRtf77-y73 0 1 ©Si x— ^ 
»ailliTff«, fCT, 7 f" -y 7 3 0 2 T*S 1 x- 

*mn±&z 3 2-ei#e»n§mpif^^mp»gi52 3 

1 fciMS. tKSHiftHBpaP 2 3 l (Uf7 73 0 3 T*m# 4 
X«2*5.Xx > y73 1 3©4PSKtL<t4 2PSK 
©«8B£ff5o N0S5Xf'y73 0 4T?m^8Xtt 1 
6^&Xf773 0 5M^% N0©ii^(i7x-y73 
1 O'NIpJ^c 7T773 0 5T«TH8£TH 1 6©M 
WZ'KOo 7x-y73 0 6T?«S!*Jfflffi2 3 1 fiAM^ 

m^mrnT hi6^i ^sijs^h^ i 3 6 tm 2 mi 

S4@^l 3 7tciM0, 77>yy3 0 7, 3 1 5T» 
1 6QAM©miSi:S2x-^5IJ©W4^^n5o X 

f7y3 08TX7-b-h^fx7^?n, jn^if-a- 
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[00 7 3] 3;fcC:©ig£\ 02 2©^^8 5. 83 
tic os (a) t +n /r/2) ©ftg±tC$>§^, ff^jS 
8 4. 8 6«C©ftfi±fc:fclf\, fi£oT02 1 ©S2x 
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-*5tfps£SB2 3 3 &*)fflmn£.mi& i 3 1 2 r 

-*5iJ©liSSttagaHlH8*SSt)^ji5l8 4. 8 6©*^ 

[0 0 7 4] S 2 f-^ WiM^l^gf LT 
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8 5*<t>^«. c©fc&, mmmsL\m 1 3 1 icast 
[0075] xizmmwti «tt)s 02 3^-rck9&E 

J&6 4QAM©M##at5ftTtfci§^ 02 4<D7P 
-^■V— h{cMi.il7>x-y7 0 3 0 4?mtfl 6T6t^ 
IUir?n7>x^^3 1 0T'tn^6 41XWfx>y^? 
ft, Xf7y3 1 1 T?TO8t{I^j£733:-?&V^§-S\ X 
1 2{C|pj^a 0 cCTaii6 4QAMtOi 
#jS(BJSI1TH« 

TH« = (A.+A2/2) / (Ai+A.) 

[0 0 7 6] si 1 mftmm^jm 1 8 1 ©<t»£fcs#^ 
&m<D&m*A 3 ttzt.mi miMffi*&M 1 8 1 

fclg 2 §ij#fij{g*f £8 1 8 2 ©Sittf: (A. - 2 As K 
g^Pffc-fSi: (A2-2A3) / (A.+Az) t&Zo C 
ft£d* tfemtZt. d* «<SB25flWi3 3©#8Wg 

<y7*3 1 3T*«*rU d* tfimSBBfl.T*&ftfcf 7f -y 
73 1 3©4 P S K^-FKAS. ^S'JKHfcftS^ 
(iXx-y7°3 0 5^\[rIV\ Xx-y7°3 0 7 © 1 6 QAM 
©WHt^o X-r-y/3 0 8T*x^-U-h#7v^ 
W&H\ Xx-y7°3 1.3 ©4 P S Kt-KtA5. 
[0 0 7 7] C(0i^, 2Ha*ltfB2 5 (a) ICtfT 

<fc ^ 8 q a M^^asflt-rtitf , £t © 

If^cos (2 /r f + n • ;r/4) <Dftm±lC&Z> 
SftSo C©*§£\ iBH^LTI/^l/M P S KSM«T 

tmx-^^b i ttttm-e*. % 2 3 3 

"Ptt£2-r— *5U© 1 b 02 5 (a) £02 5 (b) 
©ffi#j&EHBUiffi£«!£iRj ( r , 0) h Lfdl 
4fj££iSllQ Lfcl§£© C - C DM©fI^%^-T 0 S £ 

■&fcC-CDM*ifiSffia^C-CDMi:i¥tf, 

*mmmk C - C D M^ffi^flUg C-CDMt nf ^ 0 
[0 0 7 8] $T0 2 5 (a) ©8PS-APSK©{! 

fiSEiBtt q p s k © 4 -D<Dim&<D&% icmmm 

lOsVZ^m r ^1^7 h LfcflWjft*fc3 1 o-fo 
iiiPLfct©Tfe5o £ 5 LT> 02 5 (a) tc^fcfc 
5fcQP S Kfr5 80©M#j£*fcOlIi£8IC-C DM 
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©APS KtfUSTfSo CtittSMfflLhtfeVTS (P 

0 1 e ) #'>7 h 2-erzm^&*febQtrc A PSKT-fe 
5 Ct^e. Shifted Pole-APSKSSLTS P-AP S Kt 
WZo 01 3 9tc^-TJ:3K:->7h7r^^ 
-S. ili:(cd; 0 QP S KfciitaSftfcl*! j£ 
8 5 ©ffiflW£ST?t 3» 8 P S - A P S K ©{§*§>$& 
fi|i(8©QP SK©«^«S (ri, 0») ©M^J&8 3£¥ 
SrSlRltCS. ro^ttS^hStffcfflB©*!^ ( (S 

, + 1) r», 0.) *iIJnLfc<t>©-?&5o C o LTQ 
10 PSK£|I|C2b i t(0*7f^y^Hf:i b i t© 
1f7>*y*^2«JQ£ft3 0 
[0 0 7 9] 0 1 4 0O3^fl/-fa >EHC 

35?*J:?te, MJi (r», 0„ ) , (m + S.ro, 0o) 
© 8 0©{I^U;:¥& r S 2 r o f£tt~>7 h ^Ht 

0o ) i: (ro + Si r. + S! r., 0o) Olbi t ©{§ 

^tfilinsftSo £fttt2ffls©EBtf2&sfc«>i b 

1 t©tf7*?-+y*/MW35tlSo dft£l6PS-A 
P S K fcnftf , 2 b i t ©-9-7^-r >^>;1/ 1 i: 1 b i t 

20 ©1f7f-^y^;l/2 1 1 b i t <D-yr73-*y%?\/3*i> 
O 0 16-PS-APSKt6 = l/4 (2n + l) n 
±fc«5j5tf*<5fc«>H 1 9 T^L/cam©Q P S K 

SilT*t^V^2 b i toil ■9-79 L -v^^;Wi«iST 
£So C<Dcfc9(C@^7a(a](C>'7h-rSC-CDM73 
Sti P S K t < tSa©*Stt2ltfeV>T±i!S-pS* Q 

p s K&mtotmA&zutt&zG&mmmzffi&x- 
ft©asa»is©ffii«#** a d a % < n 2 tsft© a p s 

[OO8O]025 (b) Oi^Og^^ttliKc^ 
tfZ>M&= n/8(D±lc2b% 0 Cftli 1 6 P S K©{f^ 
jS©**IE 4 ^©Og; Oft 1 6 ^©ft^©a ^S-ftffi 
3^-33;9 i 2^©m^CPl^LTV^o Pl^-TSC 
fcJCfcO, Jlfdi£\ C©3^r©{i^*^-OCDfi 
^jSt*4U^ft-p4ffl©QP SK©ffi^t*4-r<: 
fc^TtS. d^LTmiai^l-a-ii^cLT, QPSK 

40 [0 0 8 1] cn50i^tt9 = »/4, B = n/A 
+ w/8x 0 = /r/4-n/8©^g±tcEB$n-i. o 

OSt)ftSn/4±tS«QP S K©M^*ffiffi« 
©S g^(R] fc ± « / 8 i/ 7 h 2 -&fcM# j££iiAn L t, 
©T'^5 0 8 = n/4±n/8(DffimiC&%tztt>, 
0 P S K©0 = n/4±© 1 "3©M^t*4-&S 0 C 
cDif-a-©X7-b-h«g z FS<*S^01 9{c,xx-rQ 
P S K©sm«2 3{cJ:D 4o©HS±oifjjSi:tt# 
SiJT-#Sfc46^T-t 2 b i t ©x-^*TO*n5 0 
[0 0 8 2] ftS'>7hC-CDMOi^ ftfis^n/ 

50 n±tc&S«^ iiiMi^S^IelSStt, ffi©^»Ji:|5]1i 
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KnSH§|IlKfC«fc»K IBMttttS£-e**. Ztcn/n 

«*-®«iai»c»'5rai*j:aicj:?), Mm&tm±T°% 

[0 0 8 3] 014 1 £arr«fc5{CQP S KXtt 

8-SP-APS KO^jftMOSStlKttttSftK* 

2 Otc^fiJ Lft & 0 £ |6] K ± P . 0 o fzlf i/ 7 h S 
5ili:tc«fc0, QPSKO^p (r», 0<. + P,0n)i: 
(r», 0o -Pi 0o ) ©2 0©{I^<5jc#fJ£ft{i^* io 

3*^i*psnSo cn^p = p,(D8-sp-psK^ 

12 1 4 2{C^r<t3tCCCD8-S P-P S KOff 
r /jIrHC S . r o 7S:h>7 
itfcfe©* 1 6-S P-A P S K (P, SiH) 
■So imtm V?h%> 8 P S - P S K »C «fc 0 -9-^ + > 
*;H. 2^S4TtSo ilCT-02 5 (b) (C 

M3 0 Sffi8B&0fcffi->7h*E^fcC-CDMH:Hl 

4 l<Dd:o^PSKK:affl-et%fci{). £Hfttt<D*M 
fitaitfefflV^Cfc^lftSo LfrU H2ttft©AP 20 

5 KOWSSfcSfcffi^fclB'^ 014 2 fcjjVfiSfcS 

mw>& c - c d mt>ffr--?[*i<Dm^&(DMm*t%~fc 

U^MUnfOC - C DMti P S K fcOSJWtft'i < ft 

[0 0 8 4] 02 5 (b) <D73^l4ffi^M^fc@^ 
^©^tSlfttti&fe-Oo 1 6 P S K<D£jg± 

teESLTV3©T\ 1 6 P S Klc£K>'<MMT*%5ti: 
^^%y;U-tr>yLT**fc«)QP S Kgff 

46 1 6-SRQAMT?fc(*WC*5o QPSK, 16P 
SK> 1 6-S RQkM<D3-D<Dm(OmmW3k£M&m 

g$ c - c d MiH©5»it*ns u*3V essa-r * « t 

Ef3 b i tS4T'f5. 
[0 0 8 5] *te*33MWl4 3fcO^Ta'<*. 0 2 
6&3l3§{Hg4 3<D7n-y*0T\ H2 1©g2Sj| 
«3 3fcJi£|B|i;«iKi:ftSo B3jStt3l3T-*5iJ?f 

3 4 jWfttaSftTv* c a fc»gijs^isi»tc: 8m 

r , «t D 1 6> fc** < ft <fc 0 <§#j£HJS3lB© 

>£<Wi^ ClAlf 3 2ffiQAM-f>6 4ffiQAMt>«IB-e 
#S. £<Dtctb. 6 4fllQAM*tfii|-r*fci6, £ltt 
8UH £SB l 3 6 te&flTOctt U 8 ffl© Is^Jlttft 
g'Jf &5. C ©*§£ 7 #£-T 

•5. £<D?^ l ofiOcDfcfe l o©*|gfc:tt3o©fiflfiI 

So 

[0 0 8 6] 02 7©{l^X^-X^-r7^A{C^-r 
cfcofC mSUSWi30©iMItf#&T§. 
[00 8 7] 027 ICSVT J: 5 1 3 OOJE&fl:* tlfcGB 50 
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ft TH 1« il T H 2 m i:TH3« tf#S"T€. 
[0 0 8 8] 

TH1« = (A.+A3/2) /<v(Ai+A 2 ) 
TH2« = (A,+A 2 /2) / (A.+Az) 
TH3m = (At+A2-As/2) / (Ai+A») 

[0089] cvmmfc&t), (feffl«asLfcs®m#* 
AMmmtzztic&v, 02 1 vmrnistzmi r-* 

mmztiZo 02 3<D<fc5ic^3x-*?wi0iut£3si 
Biasim^s* 1 8 1 ©fp© 4 o©{p§£ 20K 20 

2, 2 0 3, 2 0 4©#giJ£<fcD, 4{Io£D 2 bit 
hft§„ il9lT6bi tOlt)»6 4{§QAM©ff 

[0 0 9 0] C©B#©*fiSiiliiJ«2 3 Hill 1 T-*5»J 

l?£g|5 2 3 2 COM 1 -r-*5»jtc^*nsaatMi«c«fc 

D> nu A,, A», A.OffiA^to^SOT^-OIHffiTH 
U T H 2w £TH3« ZstW-LTW, 1 3IS!j?f£lBl3 

1 3 6£!g2ltSPI£(5]ggl 3 7CM^ ^6 4QA 

text? yfMMpfr oT^5 ©"(?§* Rl £ ftfcgfi# L 
fr6 4 Q A M%a»t»t4l^ <fc 5 fc-TS C fe 5 0 

02 8tiSJg6 4 QAM£D^H»gP2 3 1 <D7d-^ 
^— h^1"o (02 4) <D 1 6§QAM©7P-f+ 
-hfc3S'5^©*%SiW'rSo 02 8©Xx-y73O4 
<J:^f7y3 2 Otcft l 9m=3 2ftP>X7-y73 2 2 
<D3 2filQAM^M^-r§o N0ftP)Xx«y73 2 1 

= 64*WJU X-f«y73 2 3T'A 3 A^ffiWT^ 
£>S£T*# ftV^/c46, Xx>y73 0 5tC[p]V\ 02 4 
[SIC7P-^+-h{Cftt), ^1 6QAMO«p*fT 
ft^o CCT-7>x-y73 2 3tcMi>i:> As^SSfilW 
±ft6Xx->73 2 4 "eSBfiOfH(«fTl/\ Xr-y73 
2 5 T?SB 1 , m 2 M9ff|£SaK 3 OOBBfil^ai 0 Xf 
>y73 2 6T«6 4 QAM©S^*ffl#\ Xx~y73 

2 7T-SK ^2, »3"r-*OS**frV\ Xx-y7 

3 2 8T'Xv-lx-h^tltn^7x>y73 0 5£[p] 

6QAM«K'£LT/>Stfntf6 4QAM«S£« 

[0091] c «it\ «imc«Mft$£&ff££x<;ico 

M<om 1 7-*W£ 4 P s Kgfl^T'Si^^Si:;:?. 
tW«0-O3V**. il^0 4 P s KSdm 

*fflt^c«^t±*ai«[©ll4^HK t ft (5 iEttfeHNtf 

[0092] *%miz&zy5&ti,-c2m*)<Dtttf& 

So % 1 ©*att-je«aU«o*IHXWk: (2 n - 1 ) 
«/4©fta±©M#jS%2SS^ffi-p*So ^2(073^ 
lin^/8C»ft)t±tClS§PiS, ^TOd^^ffigLiMM 



s - (11) 

19 

[0 0 9 3] m-<D-fim&. 0 3 8-iC^LTc^oiCA^> 
©UK, n/A, ?,n/A, 5n/A. In/AVfaB. 
±ic%>Z>im£Mz-l£im^& 8 3, 8 5 ©{i^£MS 
B#, 03 8<Dm\%\%^(0^4 L.9^-hm<D^(0^^ L. 

fflMAXn7h 4 5 2 > 4 5 3, 4 5 4, 4 5 5£& 

mz>±.m(DMw]%m4 1 fc^-fx-#©iwi$^5y^ 

1ltf8gP4 9 9tlEgLTjMfl-f So 
[0 0 9 4] C©if£©Ki{i{i^©rtg£-0 4 1 £fflt^ 
T££tPL<i^-S£:|5]J$^AXn<y h 4 5 2, 

4 5 3, 4 5 4, 4 5 5 ^t?*^ AXD -y hp4 5 1 

a i owix-^j 491, d n ^SMlT S 0 

[0095] c<D<micimm?j^y'!fmm<DMWiic 
m-izmxmzmmZ'U+zuy t^BES^n-t^s© 

[0 0 9 6] -73X-£?iJ4 9 2©7U-A©7E^gfry- 

cko ±m(ommm.n^.m(o^iiimmt)^<^(ov a p 

0%l^.t?'$) So 

[0 0 9 7] C(D|h]^^4 9 3Ji, SI, S 2, S3 
•e^-T|W|^g|54 9 6, 4 9 7, 4 9 8, C© 

fgtf AoTt^So I r T^f{uffi[W|^fI^iH«ifl 

18354 9 9 &&D, £©4H;:«:, feffil^iXny 
h ©iEMHPI©'»$S^B2®lf!y©11i Sf^'H^Ao T 

t^So 

[0 0 9 8] ffi*g|Rj^^^A7.n>y b<DffiM<Dm^£J3. 

¥ffe<Dm8Lfr&rc%^rctbmm&ttA p s K^fi^T- 
n^s^-et s fea6, c ©nt fgA^m immmttmnic 

S^TtSo 

[ 0 0 9 9 ] m A 1 <DmmW& 4 9 3 ©^tcif Hit fggP 40 

5 0 ltffcD, ^ff^fiQAMm^«p-rStt(C^ 
g& X 1/ •> * ;!/ F *E fc SBT S ^IS'lf Witfi A o T ^ 5 . 
C ©IflKli^ffiQ A MCDftlituJtll&tDT, 0 4 lOH 

8§sg$ 5 o 2 o«fc ^ icmmmmcowcmmmm 502* 

AftS fctWWWROA^J: »)SWt4*. 
[0 1 0 0] 0 4 2BTDMAHti!3/Wh«0 
M^*3l**&O^EHH"P*So 0 4 l £©3tv»ti 
7-tmA 9 2, D n fcfl&O-r-^aifcOHlCtf-F* 

nm\ zrcr-wiA 9 2<Dftm®iamm*£&fc 50 
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0 ( 2 n - 1 ) ji / a offifflofi^^ ljw^i* n& 
d 3 lt t d m a 35rsc"p t> mK&xswmm&mm, t 

[0101] 1 90S 1 SM«2 3oasjM«s^ 
7j^fcO^T04 3£04 4#ffl^TPL<$<So 0 
4 3fcfc^TA*tfeSfflfll^ttA*EI»2 4KAt>, 
ra)HttS[|HlB5 4 l -eraJHBHfcSftfcttlMW© l ott 
t±i^(HlE&5 4 2fc3!5tUil2j;£*U Si x-£yWI£ 
£tlS a »ffi#^5>W#[H]S&5 4 3T*04 lOffii 
HJBfi&EH« ^gP 4 9 9 tm&ZtU £<0$>f ^ 

(2n-o n/A<om^mm<omm^K-ox<^ 

fcfr t> , 0 4 4 ©<fc ^ 4ia^«*(affll^fflS!l8P^ 5 6 

1 tfStetis,, «i@fi^t±a^iH]s§5 4 5 tciMsn. 4 
a«3nT«as»ii^iw»0B5 4fcsi&n*. 044 

©<Pf 5 6 2©«fc5fcKO(ftffi1IB85 6 3©iftW 

W^.©fll^*^tr. 2>f h 5 6 4 ©*©& 

*8fcarf«fc5fc: (2n-l) n/4©fiiOff^fr6 
&S{iffl[5]$*-f AXn>y h 4 5 2 tfHAfifyc^ft 
So !ltl*fflffirafflW»fl|^5 6 4*ffl^T«3l»S4 
»IhISS5 4 4£J;t), itV^U >^'TS C fckj; Dft 

*a«#ii#5 6 5*^# en« 0 cn*-9-yyy>^*- 

So cofi^ti;l/-y7Y;l/^ 5 4 6^iiD, VC0 5 

4 7fc&£ftj8iM&#ff£Sft, [5l^S[US§5 4 1 fc 
Ji&nSo 9©0HaiC^1-J;9fc (2n — 

i) «/4©fi[*a©M^^atB?tis. ^©fi^s 

Bt, aao{fttBftTOSnSWH4 1 ©|BI^0P4 9 6t 
^--^y-F^AtiSdttlCokO., HK3l»©*6Wfii 
ffl*#STtSo 

[0102] 04 o<»&o\mwsG AQkum^mm 

-rstl-g", BSB§ (2n-l) ^/4©ffiffl©f4l®T^-r 
fiZfflra^M^4 7 1 <r>*<om^W£ft\sT<OHfflmto 
WAXn 7 h 4 5 2, 4 5 2 b|^Sii[iI§ 0 C 

©fcfe®^©4 p s K5Mm-ctt«aafcii?5£-e#ft^ 
*v 4 p s k©s i s<i»2 3n, *mm<r>mmm 
^mmz^mt s c t © «t o aKis^n^-p 1 5 1 1 ^ 

[0103] «±tt3x^x»s©»as»st@B*ffl 

[0104] 04 5&*fm<Dwmfiamamn§a® 

5 4 itio, msmfin&ztis, -u. sise 

085 9 1 {cJ:»3gS^nfcA7jM^{i4tBfiE^iSS5 

t&%o mmm%£.mw®s&5 a 4%m®T-%rz±eSM 
mmma, tt«itiHB5 9 3tai6ti«. -^vco 
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5 4 7fr&0H£tt%Kag2i!l@3tt5 9 4£J:D, 

timsmzft, mm{mtt)i-77 j 5 4 6* 

ILTV C 0 5 4 7 lC«*gSn, sitaBaasfcHfitfi© 

4 31*03 9©i^*^Lfctl«Ofll^©*Offiffi1« 
ffl^y^Uy^HiSOT 1 6 Q AMTfe 6 4 QAM 
Tfc, £ 1 SM*i2 3© 4 P S K©SNK?tt3§tt*?f 
4Tft5. 10 

[0105] *ic, 1 63Bft^rst«toiia9ft*s4-r 

S^fco^T^So @2^fil(t 04 6^ 
-?&5lzm.&l 6QAM©{l^j££n 7r/8©{ufBtcK 
B LTgSifc £ tf 2HI*fT& ? 0 B919091 gfcfll 2 
3©;£T*&, 0 4 SM^-f^S: 1 6)&ftls]&6 6 1 £ 

«asafcfl^5fp*s. 1 63ifg[HigS6 6 nc^o, 04 

6©£-5&n;i/8 ©&ffl©€^tj£{itg 1 fcSlfcSKIS 
nSfc*;I/-^'7^;^5 4 6fcVC0 5 4 l£«fc!>tlB 

•So 

[0 1 0 6] 1 6iifgisiiso*«*SiwrSo sss 

M^e.SllHlSS6 6 2^MlElSS6 6 3(C < fc0> fnfPf, 
mmmtitK). mW%s6 6 4 -catt^fc-frT c o s 2 0 
%-D< Z>o £tcm.W$*6 6 5Ti±s i n 2 0^O<?, O 
cn5*^IHi6 6 6flf U s i n 4 0£rO<3 o 

[0 107] sin20tcos2 0^5>> IWUffcL 
T\ fn@IE§6 6 7M0S86 6 8 £|ig§56 7 Ot«fc») s 

i n 8 0£rO< § 0 ft|S|&6 7 1 £MIh]S&6 7 2 fc^g 30 
SCJ:Dcon8fl^<5„ ZLXmMgsG 7 4 (cj; 
Dsinl6 0£o<3C,htc<fci3 1 6lWft5„ 

[0 10 8] tLL©«fc?&l 6Wfi&K.&*)s 04 6 
©J:$ftTO£E«*L-fc£JBl 6QAMfi^©x-T© 

[0 10 9] $fc04 7©«fc-5fcEB*bfc£JB6 4 Q 

a Mffl#©aaast»s£'e* ^ < -^©fi^ii 
mmmn* i 1 it)iTfnT^«o-p, tmptx^- 

U-h*Mi*.TLS5o 40 
[0 110] C©*fJ8i:LT2"P©#£#fcS„ lott 

fed l ottH3 8T*lftiELfc<fc5£ram#'i'AXay h 

^sttsjifeasSo ^ Axn7 vm\ 5 1 ©cp©ra 
ommsLffim* 71, 471 a^oM^sfc&scfc 

tit), c ©fflW'ffciEttli: RUB* tZZttfX-ZZtc 
[0 1 1 1] &±<D&51CLX 1 6®fg^C*t), ffi 50 
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#&g{§li©1itj£T 4 P S KSflMfc J: 9 gffi* 1 6 Q A 
M-fSE^6 4 Q AM©fI^©J$»£iS£-?£ *fcV-5 

4 QAM©$j£&fS£B$©feffl8f 
S*± * 5 tfff 5 ft S. 
[0 1 12] «±»L<a^feJ;5fc:*»iBOfi3aMi 

PBJiiiJfiTHii^fcess-rscfctfTts. 

[0 1 13] £©«#£, -o©2MMtfc:»Lfta*S 

■p»*3Wtt3^ horn i s^»*»xLrcAsm^ttm 

fcflBMW!!©, frfcDffi3Xh©IS3§1i«*j*ALfc 
AttSU SB 2, I!3T-*ai©£TOTf£-et5o 

[oi 14] fe lis i %mm*mmmr : i;$)iffimmm 

ftfivMBttTM«fc»ET?* * . 31 2 MtfDti 

tiSttSft 5 ft 5 fe ©T*li 4V\FH D T V 
LfcV\M? Tfe«5bV*«. Sg3g<I«tt 

m^b-etSo Ji©{fa>/^iiiii^eT r ^>'7^-©s 

[0115] &L±.<D£oic*mm*Tv&&icmmLrc 
ma, 3 -DcomnomB^-^^ 1 o©«£©js&«' 

LfrfefcSi^Kjftft'rSi:^?*** 

mmmxiz4 p sk, ^sqam. ^jb 

1 6 QAM, $JB6 4 Q AM©0!l^fefeft^ 3 2QA 
M^2 5 6QAMT'feilT*?5. $fc, 85 8^0 
68(a) (b) ©<kd&4{IfeL< &8ffi©A S KM 
^icjiffl-rSCtfe-etSo Sfc, 8PSK, 16PS 
K, 3 2 P S KT*fe^fi£T^5„ S^Htt0VTid:ffM£ 

i^©0ij*^ l ^ WLheawwiiesn? fe ramie lt^ 
[oi i6] mmm 2 ) ^si^j 2 1 t-ikb^ l 

Wfc«&lciMBU HaW*BJi«!Jfi*iaiBfefefe©l» 
S^c 3(aWWl©«^**if f ti©BJIf-+ 

L^BS^IJ 2 •pttx5-iriEfi*»©l*IWftff4li6A*« 
S>&§ 0 ftftWKttffllAtf D. ©pgJB^+>*;I/©(fi© 
x-^^iJ^tfD,-, tD,, ©2-otc^fiJU c©5J-*J 
f-^©10f?RljD,., x— ^©X7-|TIE^*D 
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<fc!K £HPf£flSfc:Di-. fcDw ©x-^OX7-ttP 
(HatfSftSfcik iM{I{l^<DC/ / Nfi^{g< LTV^ 
fcig^ D.-2 tf?f£T*#&l/MI*f l^l/fCfc^TtD 

t* 0 ctittiiawftPiJwiijfi-fcv^cifcjyT?* § 0 

[o i 1 7] ^Mffimi-* y*Jl<DT-$*ft 

[0 118] cn*ffli^S4:, D, ^*y*M$D,-, , 

D.-2 ©2 0©+)-:/^+:/*;]/, Dif-fr^^Ki 
Dm , Dm ©ZO^^^^^l/fClfpLSo 

[0119] zti*xijm^<oc/nm£&mi-*>z 

Dm , Dm ^tCN = Ctti(:^:§ 

fcDw A^BlCH^^n^ CN = b <DB# Dm tfflnfo 20 

tfSfcOftT, ?|£igiifc»Jl0«tfi||*.T^<. & 

fitOHTSflWrSo -^^08 6ii8 6 1 fCaVf «fc 

(TFtSo H8 5?i^LfcCN = afc&5^©2£<g 
7>x^eoffiai*L afcL, CN = bT«Lb, C 
N = CT'{iLc. CN=dT?«Ld, CN=eT*liLe 

mm8 5 -eBMH L,/c J; olc D.-. ft^*;^*^! 
£T*£S. COD- ©M<^l£«iH*i«S©Si«8 6 

SlEi^E-eS^-etSo IrH3BcLTD,-2 f-+>*;U 
ttaHlT^r^AOratL cfi(l*l0M8 6 3T-H4-e 
f So SUL cWrtO«HTtifi«8 6 2€>^Sn^fc 
&Dl-lf-+>*;l/t>S£TtS. H«£LTS«8 6 
4T-{iD 2 -, i-^y^Jli^n^.X't, W&.8 6 5TtiD 

[0 12 0] CCTiitl 

mm® 1 o^n-y^@T$,§„ m*ttncimmm 1 -e« 

0J! L It Ei 2 cDjMfiaoy a y * 0 fc 15 CftOflf L V ^ 
T^Sj&tfgftSo CttfcEC Cxyn-^tSSfo # 50 
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BUSES 3 & 1-1, l-2 > 2-l,2-2(D4OC0Ui^^t^ > A* 
I^Dh % D.-2 , Dm % Dm 0 4-D<D@mzftm 
LTtB^-TSo £<Do%, Dm , D.-2 (l^«3!l EC 
7 1 aicXIjZn, ±E C Ci> 

xi-**8 7 2 a ilgU E C CiVn-^*8 7 3 a&CjI6 

n, iR&iriEowrafbtfftsti*. 

[0 12 1] LLT'±ECCxyn-^8 7 2 attgtJE 
C Cx>3-^8 7 3 a J:0t>a?**X7-8IiE^% 

toT^s, corztb, ms 5<DC^-^m^^y^fi 

©^77T?BW§Lfc«fc3*c, WKSSER* Dm 
*;WiD,-2 ^ 9 fg^C/Nfittcfet^T&D 

,., l±S*X7-U-hWTT*ff4T#S. D,-, teD 

^5. g*t>BTIE£nfcD.-, , D.-2 {i^te-£fi5cg§8 7 4 
at'D.Ift^^n, g§I§§4£A7J£*lSo - 
73, D» , D2-2 Ifttl2ECCxy3-^8 7 lb 
©cfO^^ixyn- £*8 7 2 b tWlE C Cxyn— ^ 

873 bic&t)m*)aiiEmmtzti&!$.m8 1 a bta 

ODzfl^c-g-ESc^n, ^SIS4fc:«fcDA*snSo ± 
E C Ci>3-^8 7 2 btiBJE C Cxyn-^8 7 3 
b«J:t)X7-iriE^**^\ C<Dlg^, ^Pi§4«D 

&K>mmzn%o &L±<D&oicm8 7<D&mwiii*$.t 
1 T°mm l fesst «t s d . , d 2 © 2 i©^apg 

5-fIiEli*©«aiftt±»)D.-. i:D,- 2 XttDw , 

D2-2 <D&*?2m<DmimmmM&*t>z>T^5 0 
[0122] wzz<Dmn*&m-t%w&£wm?%o 
ass &%mm<D7u vtm-ehZo is? toging© 
mmmtt&oi u 2 gfia 3 3 os*«fi5ttt, hbs 
m 1 (dm 2 1 t'ltt^ Ltzm 2 3 3 1 mm cm^s. 

?&Z>o ECCfa-^8 7 6 a, 8 7 6 b fciillD Lfc 

58^068 (a) (b) <D£ 9 & 4 ffife L < &8 <i<D 
VSBf(DASKi§tIfflt5Ciifeft5„ $fc, 
PSK, F S KfllTtit,^ 

[0 12 3] ^T, i8 8t^T, Sffi^tlfcM^i 
m^f§3 5tCct;t)D,, D2^i:LTS^^n^fSI§l3 
a. 3b£J;D. ^S-^D.-i tD.-2 > Dm , D2-2 ©4 
OC0ff^O< Stl, m 1 E C Crn-^8 7 6 a 
2ECCr3-^8 7 6 btcA^^nSo SlECCf 
xi-^8 7 6 at'tt, Dm fl^tfi E C C xn-^8 
7 7 aH:J:tJRt)ffl"iE«nT^aB3 7tcii5,n§ 0 - 
7av D1-2 M^lilUE C Cf3-^8 7 8 at«fe»)aR*) 
ffiE*n*J«»3 HcMZtiZo [WIti{i:LT^2ECC 
f3-^8 7 6 btfe^TDM fI^!i±E C Cxxi- 
#*8 7 7 blC&t^T. D2-2 M^tiglJE CCf^-^8 
7 8 MC*>^Tmt>§nE£n, -&J58SIS3 7 tCA^I^tl 
So Kt)ffTiE?tlfcDi-i > D,-2 , Dm % Dm 
^■fiScHP 3 7 {^:^3^^T 1 ocDfPf t & 0 ttijjgp 3 6 J; 0 tH 
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[oi2 4] c corns. Msw.mmmmic& k> d,-< &d 

,- 2 <fcD, $/cD 2 -, teD 2 - 2 .fcDM^BTiE^^^fc 

[0 1 2 5] ^ft&tyCH i g h Code Gain© 
±E 7 7 a, 877b£Low Cod 

e GainOBECCf3-^87 8a,-B7 8bO 

r^mvtimmticDmMtzftviimzj&^Zo sue c 10 

Cx=i— ZlzM 165 (b) ©ECC Decoder 
©0lc^-f J: ^ & U- F Vnty^B C H?3H§©<fc 

E C cf ij - h*y ot>lWfc y - KV a* y 

Rffostflanw^ffffbss* 0 1 2 8 (d) 

(e) ( f ) tC^-TTrellis Decoder 7 4 4 p, 7 44 

q, 7 4 4 r%ffl^fcK9HIE©?&^fflffi«©*#l/^ 
^b»S*ffl^*cfcfcJ:0«OriEIK30S»)Cod 
e Ga i nfCgfcOttS C^LTtmS 

[0 12 6] $/c0 16 0, 016 7<D7uy2mC7n 

fC-fV;/2-D-/S-7 5 9K, 9 36 b£^«\ 01 
6 8 (a) ©Inter leave Table 9 5 4£<fcD, 
— U— 7*jWj\ x-Ty^-'J-^-g 3 6 bCDT^y 
AM9 3 6 XT\ x^-Ff 

IW^ftS. 30 
[0 12 7] CCT'H3ft&Pglfiiii£08 9<DC/N 

So 08 91C*31>T, iI3£8 8 l&D,-< 
C/Nfcx5-b-hOH«*^U ii^8 8 2(iD 
.- 2 x+>*;U©C/N<hfTIE&©x5-b-h©M& 

^TJ^f o 

[0 12 8] A:fr^©C/Nffitf/J^<&tUf*5 
@, SriE&©x-*©x-7-U-Mi*#<ft5o -J£ 
©C/Nffi&TT*tt&DfrE&©X7-U-htf~>*r 
Alfttrl$©S*pX7-U- h E t h WTfciRS fc-f Ex 40 
-*tfiE1{rfi:|f£Sft&V\, 2T, H8 9fC*v^T^ 
fcC/N*±lfT»0< tDn €^©il*l8 8 ltfaVf 
«fc3fcC/Ntfe WT©«£ Di x-V > *;I/©«*We 
t&V\> e£C/N<d©«£Dif-+>*/l/©«llI«: 
TtStf x D.-. f+>WOi7-U-mEthS 

[0 12 9] C/N = d©Bf, Dm ttHDITIEll&atf 

8 5dfc;5Vr«fc5K:E t hUTKfctK f-^^B£T' 
*S. Dm ©MDSTIEHg73(iD,-, SifSK*!/' 50 
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fca&friE&©x7- u- h ^ d,., & iffg < ftt^cfesr 

E^©x^-U-h^E2 £E t h^±@5fc46^4T' 

[0 13 0] C/N# i ft_hLTC/'N = Cfc&ofcB#, 
Dw ©^DITIEm©Xv-U- h3b^8 8 5 Cfca*f 
£?fcE t hfcit-fSfci*), USERreifcftS. c©B#£, 
T'tiD 2 -i , D 2 - 2 o£DD2?-*y*;U©«aHtfflSI^ 
&«iR^S«o C/N©|*a±K:f#V\ C/N = b'tC*3 

[0 13 1] £ e>£C/Ntf|q|±LC/N=bl;:ftofc 
B#j&T\ D 2 -. ©xv-b-h*^8 8 5 blC^tX? 
tEth$T'I'>U D 2 -, tfS5ET»tSJ:3»c45o . 
C©B#, D 2 - 2 OI7- U-H±E t h£*)*.Z^rctb 
MST'fS^. C/N=atftoTjS8 8 5 atStJ: 
9tD 2 - 2 OI7-U- r-#E t hlc£T*M / >LD 2 - 2 x 

v >st.Mm&v % s «t 5 £ * « o 
[0 13 2] c©£?&;:LT, R0ITiE«*©«9lfk* 

2!©H3iPgJf*2#§iJU ir4JI©PBJi£2&ffT** 

[0 13 3] C©i§3\ x-*«ig*HlgJB©x--*tf 

L T t, Kfc^©-a$tf * ^ <t ^ 
L, *«iP!©£ffi^fcfi#£trti:5£fctc«fc*K 77" 
o 7fc&<D£? teC/NC^ftfc^x— 

3\ K-Jttj&lfflfcfeVT, 7xn?£2S«fc?>tt3a*:ffi 
aK©WHi*fiSS-r5 4:ra«Pfc, 7xn*1532§©J:9{c 

Jgic « too fcPg«£2S©»£* x ^ ^ ;nc «k S KffiH 

ft^ 6^5 C ^T t So 
[0 13 4] $fc, B^S e gme n tf ? -^©7Kb 
7 > T-^- s f , ®#E^©S^ffi®x-^ J f', 06 6©^ 

-AlR]^fI^©H D T VM#©B«#gfcafeSBft 
f-^%H i g h Priority Data D 
.-. £LT08 8, 0133, 0170, 017 2 ©H 
igh code Ga i nOECC Encorde 
r 7 4 3 a T-jgflU ^EM 43 ©High code 

gain©ECC Decoder758 TgfitT 
So C©^TttC/N^{kLT, ff^©X7-U- 
h^x.ttH i gh Priority Data 
D,-, ©X7-U-Mi£(S£*!*&v^ci6, f^^l- 

ikt"S Graceful Degradation ©5Sj 

m*M#e>ns. 0133, 017 o©^na$7 4 9, n 

7 6 0 tiiuSi© 1 6 Q A M, 3 2QAMT&, ^© 
^5SP4T-kE^S05 7©4 VS B J f>06 8©8VSB 
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8, PSKTfc Graceful Degradat 

[0 13 5] £fc, 013 3^ 015 6tC^-T 
High Priority Da t a^2nd da 
t a stream input 7 4 4©t©ECC 
Encoder744a^Trel 1 i s Encod 
er 7 4 4 bt'High code ga i n©^0^f 
mt*'l7^. Low Priority d a t a £ E 
CC encoder743a ©&T" Low code 
ga i n<Dm*)ftmtZfi5Z£lC&'), §{1B£©H 
igh Priority d a t atLowP r i o 
rity d a t a©X7— <S£-3ttS 
C^tfT-tSo c©fcA£2S&©:fcrfj&c/N©&{tfc 
ftLT&s High Priority Datatig 

Low PriorityData ©^fttC#t\ 
HH^m-r^o LfrLHigh Priori t y D 
a t attB£Sft*fcaH*7ny*©e«1irattS4 

[0136] 3 ) WT*5BWOSB 3 

[0 1 3 7] 0 2 9«HB6093Oife#H-pa55o 

v^p&^u iesi)¥«soA*i!W»4 o 2 a; mm 

«x>3-^-4 0 1©A*aB4 0 3fCA*U #lt@ 
S§4 0 4tc£9, fglx-#?U£ifl2x-*?iJ£fg37 

-*ajfc#«s*u jbbhibm o 5(c«fct)E$i$nm^ 

[0 13 8] ffi(DA^i4 0 6, 4 0 7, 4 0 8 

4?^iiS|Rx^3-^-4 0 l fc|3|8l©*JS©£2iS« 
xyn-^-4 0 9, 4 1 0, 4 l l ££t>Eii§£fttti 

[0 1 3 9] £ft5©4ffi©7 s -*©3'5» Sir-? 
5>J©4ffl©<i#H\ £S§§4 1 2©Sl£S#§4 1 3iC 

[0 14 0] Sg2 7-*?)J©{I^i¥©:£gP&L<« lffi 

\t%mm\ 1 4tcio^sft^n, ss2x-*5ij£i/r 

tcSS&tiS. S3x-*?iJ©{i^P©£ 
SPt.L<(iigPtt^fi«4 l SK.fcfj^SffcSi'u S3 

[0 14 1] Ctl<b*glfT&mWtl T'IZS-DCOt-Z 

4 c j; o&mbi i Ta^fc«ii*fTV\ ana 

gB5fc«fc»)7:/-r*6 t^iMSS 7 tc«fc Ill Olzm 
9*«S1 2KJ:!), SlSm«23§03a©S^« 

[0 14 2] Si %m®2 3T*l£&m&2 1 fCtD^S 



(15) ' 2 2 2 1 9 

28 

r , (D'jNliD7yft 2 2 TgttT, SffiflMf ©*©£ 

1 7-£?U©&£S 1 f-Zfm^l 3 2T*ff£U 
Iliif3-^-4 2 1 ta^NTS CfI^tL<t± 
7>T FN T S Cft3$©ffijffftjft©lftfttiift 4 2 5 i: 4 

2 6^S4LtB±J^-y-§ 0 

[0 14 3] S2§{fJl3 3T*Wu ¥?Ir 2 ©tp&©7 
>-r-t3 2T?§ttT. £ 1 7*-*5!lfl£»2 3 2 ^S2 
x-^?IJS4gP2 3 3^J;DSlx-^Ji:S2x-* 

wtnziu mzmm^-F-A 2 2tc«tt), hdt 

10 Vff«9©KftflkA©lftfttiJ;b 4 2 7 1, L < aiHEfitttlA 
4 2 5. 4 2 6£H£Lffi7J£-ti5, 
[0 14 4] S3SS«4 3t'tt, ¥&r 3 ©±fl©7 
>Tt3 3T'fttt, Si x-*?PS£g|$2 3 2 tig 2 
x-*?iJB£B|32 3 3 tm?>T-$jm<m2 3 4{Ccfc 

0, si ?-zmtm29'-w\tm3T-zm*n$i 
<ommmmm<Dmmti 4 2 s^hj^tsc nw»a*4 

25, 4266, 42 7 $>&1?T*ZZ> 0 -8S©-r^*;l/ 

20 fl2 3T*flLft^ NTSC^©ffi»«©lft«lfj 
£4 2 6 £LTtti7J2n3 0 

[0 14 5] T*lt, ^i3 0<0lllil>3-^- 

4 0 l©7n«y^0tcg-f #M&&ffL<jS"<*. jg 
E»«g©l!NSlt^«A*»&4 0 3JCA*?n» #810 
g§4 0 4tC^etl5o #*IhIE84 0 4TW/^K3 
— f^^^MtiD 4 0©{^§£#jSrt5o QMFI? 
©7k¥n— /U7^;b^ 4 5 l 4 

ft, •9-7*-9->7°U>^*gl5 4 5 3, 4 5 4 £<fc (3, &*© 

ft&Mu—rtxy <{ to* 4 5 5 tllA^/Uy-c;!/ 
^4 5 6ti9, *^7k¥««Sitfi«m^ BSLTH 
.. Vtfc^fcfcTOlffiiMWMg^ BSLTHi. V.M#t 
%mztu V7y>7V>W&4 5 7 £4 5 8 ££9, 
*>^y>^U-h*«fcLTffi»»4 0 5K2!5ft 

[0 14 6] zk¥!WW!#tt, ^i!n-^X7-r;l/^4 

5 9 fcISA^/U7-c;l/? 4 6 Oti 0, zk¥iSlSS 

40 BgLTH. L.fl^KtfgiStU ^7^>7U >^gp 
4 6 1, 4 6 2tc£D- t t>7'j y^*U-h£Ttf-c\ EE 

nau o stasens. 

[0 14 7] E&SE4 0 5T?»4Hl Vi ff^ffcS 1 ESIgfl 
4 7 1 tDC T^©SJg©£EJI^TV^ 1 Hi*f9U 7 2 

J; OS l r-zmt LTtB7j1-5c 

[0 14 8] HiVi^ttM2JE«gP4 7 3-pflEtg^n 
S2tB^jgI54 6 4tCjMP.n5o H„ V L {l#t±S3E*Sg|5 
4 6 3fc«fc»)E*B2tt£2m7DS5 4 6 4'\JM6n§„ H 
» V, ig^tt^KlsiK 4 6 5 {<: «k D KffflUSmMB^ (H 
50 .V. 1) ilS^ftJg^fl^ (H.V. 2) \zm<b 
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n, Hi Vi 1 H£2a*jSM 6 4^, H« V« 2t±!f§3ti} 
*SP4 6 8<\SIStl-So 
[0 1 4 9] #fC03 1 ^ffl^tl l Bi«-r=i-^-4 

2 1 zmmrzo m i lifn-^- 4 2 i «n i §ft 

*2 3^6©Hi^ !gl7-#?iJog;0 D,£A*lS&5 

0 1 \tc\ji Lt 7 y 7 frffl 5 0 zic^^x^^yf 
;l/*jJ¥^fcSH*g8B5 0 3lc£«3, MJEcdHl Vl€^^ 
#ftLfc*iiiiJt«»3B5 0 4 mt>B5 0 5fc<fc 

»3iSffilt**8MLTNT S Cim<Dm&5 0 6, NT 

s cm^Txv^^-fmmomiMis o 7. 7-r ktv© 10 

7/m®<Dii«5 0 8t>L<ti, FTV©1MF^ 

*;i/iSffi©ii«5 0 9%tH*"rs. ywv 

£ 1^-7 t, L < ti^ U-X© 2 "Q©j£S8UD*>r 7 
tf«"*3o j£SElit>NTS CO«^5 2 5*fc-MffiiB 
lz&% 1 0 5 o*tff# 5>ti3 0 $fe, 7^7#;1/j2£{5&5 

1 fr?>©4 P S K©HR©7H?*/l/T Vfflfi|*SfllLfc 
«^I4, SB 1 £<S«2 3 fc» 1 iif3-^4 2 1 f£ <fc 

ittw-rso si"S2Sfi«3 36^©Dim#ttsi a 20 

*jg|55 2 1 «fc 0 A*lU Si #SW 5 2 2 7#g£tU 
9->7';>^g|55 2 3fcJ:D 2fg©-ty7i>> 
?V-H;:&t>gttn-/*;w/l/#5 2 4lc<fctK Hl 
Vifi^tffi£S*lS. D 2 fl*§{i?g2A2jgP5 3 0«fc9 
A£U Elsies 3 l fc £9 3o©{I^fc:ft!§l2n, 
H2#g*5 3 2fca!3fagaS5 3 3i:. SB3#g«$5 
3 4{C c fcD : &^#SRt>\ 77^y7/i/£ti, 
—V-y7Vy?&5 3 5. 5 3 6, 5 3 7lCcfc9 2<g© 
■9->7 , y>^U-hfcft0. SB>vi'/<*7-i';l/*-5 
3 8« ifn-/U7-i';l/^5 3 9, IlA^/U7-r 30 
;P£5 4 OtCcfcOMen^o Hl V L ft^i:HL V»{i^li 

ADffggs 2 5T-ip^?ti> 9->yy>^»5 4 
l i:7k 5 Fn-/^77^;l/^-5 4 2tcj:»)*¥fi«i!li« 
il^&D, ing§§5 4 3fciMP,ft£o HhV l {=^£H 
.V. l(S^t±iPHS5 2 6fc£<9j!jpW£ft, * 
y7U>^gP5 4 4 fc7k 5 F/W>'^X7^;U^-5 4 5Il 

* 0 w&ma*mmc & k> nmm 543fc<fc9HDT 

V*©WW*flraMWS* HDfi^fc=fe0l±S^g|5546^ 
e>HDTV^©H^tB^5 4 7^W7a?ti5o 

t3NT s c^-tt>ai*?n*o 40 

[0 1 5 0] 0 3 3tt£3B«-r3-$r-©7'u-y*B 
T-D,{i^t±Sl A73S15 5 2 1 frZ D* m^ltm 2 AtlSB 
5 3 0^6A7Jbffi«ll«lx=i— ^-5 2 7 IC <fc 9 jtuj/R 
©#WTfHD{S^*TO«n5o D3fi^l±M3Atlg|5 
5 5 1 cfcDA*L^S«cgPa^x=i-^-5 5 2tCj;D 

ffrs, xx^^y7;k **tf<wa«nHi v» 2d*ttf 

n^Ztl&o C©{I^tiHD{|^ 5 5 3T'M 

5 4 <fc 9igiMligBWW§ 5 5 5 j^to^^nSo 
[0 1 5 1] &KB2 9<DmWVMtirc&n&4 0 1 © 50 
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[0 15 2] 03 4&7-2K?iJ07&D, £ 1 7*-# 
*k D. tS2f-m D 2 i:S3x-^51JD3^60 
(ONTSCft^/VLK L2, L3, L4, L5, 
L 6 £6-3©HDTV?-1r V*;l/M 1 ~M 6 6 0©S 
-HDTVf+y^l/Hl-H6?:T(DifWt, ftffl 
®±K E o IBBf Sft»*JtVfe *>©-?$*. 'H 3 4 »4S 
■TT©IBIfflfcDiS^tL lfr£L 6^TDM^fT' 
WIHI^SlCJ:»)E»r*t»©'e**o Di©F*-f>6 

0 lfcSlf-+>*/l/©HiVi(S^*JSSo ^CDjM 
^©F^>6 0 2 tail! 1 f-y^*;l/»c«ar*liWB 

1 ?-V >*;U©H DTVtNTSC t©M5Mf 
iMio$0, fitr^©H.. Vh^^Hb ViflMffcHi V, 
lfl^iM^c $fcD3fg^©F^y6 0 3t«;3ll 
>^-;l/©x-/^-H D T V3§53"lf$§H 1 , 

03 0 "c?i£BB L/c H« Vn — 2 H 1 SrMSo 

[0153] cc-?mi?-*y*>i'(DTvmzMtRLrc 

J&^fcSMBTS. $r/J^7^x-f tSlSffi«2 3 4: 
It 1 H«-r3-£"4 2 1 ©^7xA^tO-eS©gfl# 
£0 3 1 ©NT S CtL<«7^ FN T S C©TVft^ 
MfCn^o *fci|iST>r^fc»2»tflMi3 3i:SB 
2Hitxy=i-^4 2 2^to!|#^©§m#t±^^>* 

ltS2f-m D 2 ©F^^>6 0 2©^^fiSc 
UT^+>*;U1 ©NT S C#fflil[Bli;#fflrt^©HD 
TVm^#5o 

[0 15 4] *S7>xxi:^fll«WPt**3SM« 

4 3t%3m®T^—?-4 2 3*towa»p©-» 

©SM#ttD.©F^Y^6 0 1 £D*©F^-fy6 0 2 
i:D3©F^-T>6 0 3©€^*^JSU f-1r>*;H 

©n t s c tra^iartSTiftiifllffloiiHcSPttfi 

HDTVl^i^o 2^e.3$T*©ffi©x-V7^l/t' 

[0 1 5 5] 0 3 5ttB"J©K^^>©ffirtt"e*S. s-f 
NTSC©£lx+:/*>W±L lfcBBSftT^So C 
©L l{iD.ffi^©Sl ^-rAH^-r>©F^^>6 0 

1 <D&Wlc$> 0 > MISUc N T S C ^©-77^7 ^7;l/ 

imi^imii 1 -pRiHLfttmiiMB*^tyi«as 1 1 w 

AoTV^5o ^tHDTV©^lf-ir>^;WiL 1 
Hc53 v SiJ$tlTAoTV^ 0 MlliHDTVtNTSC 
f:©M»1f^T*fe>?> D.©F^-T>6 0 2i:F>{-i'7 
6 1 1 OMSKAoTV^. C©if£-6Mb p s©NT 

5 C ffiSlfs L L 1 Ml ©»«tt 
2<g©l 2Mb p s&C&3o L 1 <tM 1 t^'at)^:^) t 
1 8Mbp s©flf«*<£2£M83 3i:£2iiB»x3- 
^*4 2 3^5.«»B^BTffiT*S. -73, SUHfiii^ft 
TVSE«Sffi*fflt>« 15Mbps ©flf«T?H D T V 

Emmmznm-rzzt&T'ZZo ^oT0 3 5©ish 

7^+ lfHDTVtNTSC ZftftlcWlMUt 

5 0 c(Df^ty^l/2fttHDT V©S^ti7t^ 
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\f\ S 2 KiHDT V©x7,<7 5 >7*;l/tifgT&£>o $ 
fc, X— H D T Vmmt L 1 tU 1 £H He #fiJL 

^-r>6 0 3, 6 1 2, 6 1. 3£fflV\ NTSC*6M 
b p s K IS£ Lfci§3\ a-ff 3 6Mbps EH* 

is <-rntf ©iffiiisaao^iiE^ 2 o o o*©*-^ 

-HDT V{I^&£jMT-££o 
[0 15 6] 03 6<?)ieM0liD 3 T6O©^AK;>< 

-ry^^s-ex-^-H d t vm^ttmmLfcms* 

Tr.to NT S CESIfI^6Mb p 10 
fg(D5 4Mb p sfcM£5i-££&„ C<Dfc46£ DiaHH© 
7.-/S-H D TV?:£lTf §o 

[0157] j^±ii, mmim<Dm&<D7k¥^ u < »s 

[0 1 5 8] 0 4 9itmi x-^5U©*¥ffl»ffl#D», 
^SKflHKA^Dn St>*^2f ? -^?IJC>|Rli;< Dv 2 fcD 
k , ^3-r*-^?iJ(DDv3 £l Dib Ofl^ESH^-To £1 
£>ii£, H 1 x-^JOSildiWtDv, tNTSCf 20 

fD« (CS^TVfi^AoTl^o loT> SCOBS 
7yftL^fe^t^%t^l §ff^2 3fi. NTSC 

(omwyy-r^-D^i §{a«2 3 a, 09* l, 

M, L H D T V {l^t£?#3 Z t tfT't^o 

£«fc»K -SWNTSC^ ffi/jTliNT S C £HD 
T V H£-Z? £ 3 fc ib 2 SSaWBi-r S t ^ * £ ft «J 
S*<*S. 30 
[0 1 5 9] 0 5 (Hi T DM A^atcbfcig^-e, #x 
-*^-XF7 2 l 0&R0UcraiJlll87 3 1 fc*-F» 
7 4 1 jWRtf&ftTV*. X, 7U-A©ftSISK:ttl^ 
W1IMIH»7 2 03WR»t6nTV>5. c©«£«, 

Tl^o flixJi, Si AXn-y H7 5 0T*gl^ 
y*;l/£>:£<|5]i;#l§<DNT S C, HDTV, 7.-^- 
HDTV*StSilfc^T?tSo &4£>?^A7,a-y F 7 
5 0-7 5 0 etf^KifeftLTVS. fiEoT#£<Djfc 
lltflf^^^LXD'y HSffl^TTDMASSTa 40 
2ITS«^ flkJSt&OiLTNT S C, HDTV, X- 

^«0lt»7k¥aiJS7>r^T»S 1 S««2 3^t-3M© 
Jf£NT S CTV{i^£M<K£7yxTft£>, HDTV 
M4Tt5„ »2ftflt«3 3fC-r*fcfij»«iS<0^- 
/^-HDTV^SSffSo m3%{m4 3lC-?2>£X 
-/<-HDTVfI€*5S££££T***o U±<D«fc"3fc: 



0 



5 OtD^SftBEST, ^-XhttOTDMA^STft 

< , 04 9<o£.5 zmmmmommzn & we* * 0 50 
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HDTV{=^S4T't5o 
[0 16 0] WiJa*fcJ:$fc»»W3fcJ:DfflKJMl 
gSHDTV, HDT VtNTS C-TVCD30<DM^ 

©Mitted* 5 ;l> T V j&iif rI ftgtc ft § i: ^ 5 IS 

*fta*^feSo fc<fci»B«9KeaiLfc«^, mm 

*9r?<tt Z> c fctfT? £ § i: ^-5 0f fcft&StffcS, 
[0 16 1] CCT\ 2jc«^tcJ:«^QAM*S RQ 

AMW, ftttttftx^-U-Mcovvca^So 
[0 16 2] Sf, 1 6 S R QAMOl7-b- F£fH" 

^■TSc 09 9ttl 6 S RQAMO^jjS®^ F;l/g| 

T*So si m&cts^T, 1 6 q AMoi^ 

83a, 83b, 84a, 85, 8 3 afOSl6^r© 

[0163] 1 6 Q A M©{f^§j5 83a «®lii<r> I 
Ml, Qtlll«tD5©ffiHIK*So CClT'l 6 S RQAMC 
■T3«3\ n^>7F{f£:£jg-f3£, fi%58 3ali 
->7 F LT, ffiHtt^60Eli«n 5©fij[§©m^8 
3^Sft?-&5o £e>l§£-rni 
0<n<3 

*fefl&Ofi^jS8 4 a, 8 6 a fc*>7 h LTfg 
^8 4, 8 6©ffiHfc£Hrf5o 
[0 16 4] Slx-^JO^tHp^P e 1 
[0 16 5] 

[tan 



Pci-I6 = — crfcf 



8 v-fST^ 



[0 16 6] S2x-*?iJC>P,t)*£Pe2 fTSt 

[0 16 7] 

[f&2] 



[0 16 8] hft3 0 ^(C3 6 S RQAMfeL<{i3 2 
S RQAM«OX7-U— h^ft^-r§ 0 0 1 0 0(i3 6 
SRQAMOg^f;l/0f*5. SlftEtfe^T 
3 6QAM©e^lfflEKtt2 5T?*«i:S«-rSo 

[0 16 9] 3 6QAMOM^jS8 3attffi«tt<tO(J 
OffiWcfcSo C<0fi^jS8 3 af43 6 S RQAMfcft 
5^M^8 3©ffiBfc:*>7hU ffiffiiA <k 0 n <5 OS 
glfcftSo *4?©{3^tt$/7hLT<1^8 3, 8 
4, 8 5, 8 6, 9 7, 9 8, 9 9, 1 0 0, 1 0 1 t 
ft§o 9*©fl*^&ft*fi*&S9 0*-O©fflra 
i^t^ftLT, ^4PSKSM«-PS«U Six- 
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*MD.O#-S£Lfcii#0K!)«-Pe 1 fcU fit 
0©*©9{I©fs^j££&4#S'JU ^2f- 
^5!lD**S±bfc«^©R»)**P e 2 t?Z>£ 

[0 17 0] 

[&3] 

Pci-j2=-i-erfc/ nS \ 

Pe^^lcrfcf 5-n ±\ 10 
3 \4-f~22 P I 

[0171] i:ft5o Si 0 1 ©C/N~x 

BM**»mcbfc-fflj*^-r. o oimmvrctb®. 

3fe2f£©3 2QAM©Xv-L'-h%^-fo B^9 0 5 

iii7-L'-htfioo-i. 5S©iIli**f 0 *IS 

W©S RQAMO->7h*n*l. 5i:L/ci^Oll 20 
PgJiD.OX7-U-httfilli9 0 1 afcftD, x^- 
b-FAM 0" 15 (C*3V^TftlS9 0 0©3 2 QAMfcft 
LTC/Nffltf5 d BTtfoTt>D.»±IWDx5-U 

[0172]*fcn = l. 5 ©!§£■©!§ 2 Pg/fD 2 ©x 
7-l/-Kiffi®9 0 2 aT'^StlSo X-5-P-htf 
10"' 5 tCfe^T, AIB9 0 2 Q AMfctt/* 

TC/N^r2. 5 d B±&:f&l^|W|l|©x^-b- 
H4^fr*l\ fflfcl9 0 1 b, ftH9 0 2 bttn = 2. 
0©«"&ODi, Di^fo ftH9 0 2 CtiDj*^ 30 
t. CMJiftSti^-WhtflOO-l. 5 
^©filtCfe^T 2 2 n = 1 . 5, 2. 0. 2. 5 ©B#, 
3 2QAMfCi±^T&4D 1 &5, 8, 1 0 d B&#£ 
ft, D«tt2. 5 d B&{tT3 0 

[0 17 3] 3 2 S RQAM(Dfpt->7 hln^fft 
S*fc«£fcffi£©X7--l'--h*8*©fc:&E&£ 1 

t-zwd, tm 2 t~ z v\d z <dc/ nmzm i 03© 

->7f«*ni:C/N©l8$HT?aVfo Hi 0 3£&3£ 
Wbfrft&SlZ, ntfo. 8UU:T'25ft{£, KJifciMo 

s 1> $ 1 x - * ?ij d , t m 2 x - * M d , ©eat fc&ga 40 

C/Nt©ftf4StU ^WmRtftSLKZCttfti 
lot, 3 2 S RQAM©i§&n>0. 8 5©^ 
ftTTPS&Stfi&S. 1 6 S RQAM©*&©X5-U- 
Hi0 1 0 2©C/Ni:i7-l/-h(Dig|OJ:5t 

[0 1 7 4] g| 1 0 2{iIfel/>Tft^9 0 Oti 1 6 QAM 
©X7— U— h^-To &R9 Ola, 901b, 9 0 
1 cte&^3l lx-£?lJD,©n= 1. 2, 1. 5, 
1. 8©«^OX7-U-b^t. ft»9 0 2 a, 
9 0 2 b, 9 0 2 ctt&4?£27 s -*5UD I ©n= 1. 50 
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2, 1. 5, 1. 8 ©if^-©X7- b- b %*to 
[0 1 7 5] 01 0 4 0S/7M'ni:C/NOB«att 
1 6 S RQAM©«-a-C'>7h»n*g{b^*fc*^^ 
^©x5-b-h^t#5©fC^=5:miT-^JD, 
fcI!2T-*?JD 2 ©C/N©M£^Lf£:fe©T'fc5o 
0 1 0 4fr5$5fr£J:$fc 1 6 S R Q AM©i§"nn > 

o . 9 z'ht\&*mi<D&m&mtm&httz. t&t> 

[0 17 6] C Ctlftfilcf^^^T ViDMiit: 
*f|Bji© S R Q A M%mm Lfcif ^©HWfcaVf « 0 1 

0 5 ttife±8[2Si$©3ffil 7 > ft t §{§7 >ft i: ©i£ 

mn> m^u^i/t©M«ia*s-r« *^9 1 masts 
7>7tois^ 1250ft ©ti-a-©§ftr>xT© 

^2;H V^;£Sfcfe^Tg#SftS£2l£©g:fcx 
7-U-h^l0O-l. 5fH£:{5£-fSo ®$9 1 2 
«y-rXU^;l/^L> jS9 1 0»C/N = 15dB(C%§ 
«tUS"Pfi£*SS© 3 2 Q A M£a©§{HE#W&*^t\, 
C©L = 6 0mi 1 e©%j^(C*3V^Tx>>'^;l/©HD T 

[0 17 7] LfrU 7c^©SM*ff©Sfbfc«fc»)l^ 

law^c/Ntis d Bcm-e^ft-rSo c/nmmm 

mm<D&W£ «t 0 , 'M<fctl0dB SA©£Kitf 
H&$*U 6 0 mi 1 e ©^mrt©^T©%^T§€T 
*SSRT?&t\, £©*§£-, 7ta^i:l^fv ! ^;l'0^ 

v mm-ft s©-9-- e xi u 7 &^6in& t ©t*& o 

[0 17 8] #8Rli©3 2 S RQAM&L<te0 

6 8tC7S-T8-V S B©l§-&, ilfjS©J:5fcBll 3 3. 
HI 3 7©«}^fC«fc0 3Ji©PgJgi:«:S o Hl-lPglD 
,-, I'M PEG U^;l/©{gD¥»fiN T S C{I^*jiD, 

m-2PgjgD. -2tn t s cmo^mmmr vmzm 

D, ^2PI«D2THDTV©SfiSj«^*SIS<:fc*^ 
§ 5„ 0Utf0 1 0 5tC*3V>T^l-2pgl©-9--tTXx 
U7&*9 1 0 a©«fc?fc:'7 Omi 1 eifejSST'fc*: 
U £2flgJBtt9 1 0 b©J:3£, 5 5mt leijSS 
■P^ii-rSo 0 1 0 6© 3 2 S RQAM©^-lfXXU 

rmit c ©if^-©^- b* 7,x y 7©®«©sv^^-r„ 

01 0 6fi3>t!jL — ^3>*ffl\ 0 5 
3©tf-l£*xy7H*«fcDSttWfcSt»Lfcfc©-efc 
5 0 0 1 0 6Kfe^TS«7 08, 703c, 703 
a, 7 0 3 b, 7 1 2t±S-^^73^©3 2QAM©-9" 
-b"XxU7, SI-IBIDh ©+)"-1?7 > xU7, ^1- 
2PgBD 1 -2©-9--exxU7, ^2PglD 2 ©-9--tTX 
XU7, Pg7TD^©-9--tT7,xU7^-r 0 C© 
7^, fi£*^S©3 2 QAM©+J--t:*XX U7©r-* 

[0179] ^*^i^© 3 2 Q a Mottiaisa-ett* § 
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±6 o-?^;u<o-9--exxu7£^rr*# 3 0 UtrU 
WKtt^Jf^O^ftSfkt «fc 0 §{IPIW±ik3fi^(c fe 

[0 18 0] LfrU ■*£&!© 3 6 S RQAM*fflV\ 
Sl-lPiHD.-. T'MPEG 1 ^U-F©ift«TV^% 
Sl-2PgHD M T'NTSC^V-F© WTViM 
iM*IU ^2BlDiTHDTVOK«TVl«»*aSffl 
-TSCfclcfcO, 0 1 0 6<D<fc3fcffiHP«£?'U— KO 
H D TVW-eXxU 7©¥Stf 5 V^;14f/.h-r5fc 
©©. ffi«¥«g^U— FOEDTVO-9-— e^X'JT© 10 

i o -z-owAmx i&mmmo) ldtvw 

?>o @1 07(i->7h7r^^-nfeL<lis=l. 8 
tTXxU7**U H135SH107O 
•9— M 7. x >J 7*ffi**"P^ L fc ©TT . 
[0 18 1] dcOdttCkt), -#Bfcft*£5£T«, 

l/^T t #58E© S R Q A M^S*iifflf § C t tc £ <0 > 
< £ feS^Lfc-tf-tf xx u 7Ftyc*5^TH:$&A,H 

©§fm? t u < immmm 9 u- f t* t v» 20 
ai*sfli-e**«i:5ftasfli36«irflii:a5. fto-riis© 

Q A MTHSB^T* tf;l/jWf ?ffii&©$flCTftB161«£|R 
g77n^fr5©te«£§tf3ct;3&ife^c:io^T# 
»W*fflv^SC fcfcj; !) c©£^fi^«ff;*:r|3fcjg'j> 

[0 18 2] I#Blil«(Df->^;H vstisa-ett 

§dT- t o fc fc#>, — IfXi U 7rt ICIS^T t- 

*©NTSC WAL^SECAB#5£©!E*I!© T V f« 30 

jfotw §#t 1 7^>* * ;i%mm<Dfr*mm-? %z.t 

K«fc»K f^^MDT V»2l©Sfi«rNT S C?U- 
Ffe L < a L D T V yU- FT?«&Stf§<f RffigfcfcS 

[0 18 3] Wl*K:ttSWB«»tfi«*5fcii)TV3a6ffl# 
fll«J;»)£< ©£tt# &# 5ftSfc«>T V9Mt LT© 

[0 18 4] H#g(C^gil?ftJt^b-F©Sfi%M© 
Mini* n = 2 . 5 ©i§£\ 3 6 %fie*£3»«:Jt LTSfc*: 40 
fSo JfcttcjSfcTSMtetfill**. ^-exx'J7© 

tt*kSfli*»©*iipfcj:»)*©»T vmmmvmmw. 

[0 18 5] JT, IS 1 0 7©3 2 S RQAMOf-t" 
XxU71tc*5<i:?t, nt,L<tts = l. 8©t§-& 

cfcO, &*©Sfc SItfHDTVSIiiNTS C T V 
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*£MU S RQAMOD, i:D 2 ©-9--trxx'J7 7 0 
3 a£7 0 3 b*«»fc*mcK£-r*Cfc£«fcD,'§ 
ff#tt«*©»JE*tt^tt«*©»t&tt*#« d 

[0 18 6] £©!§£• 
n> 1 . 0 

©u#* Jw±©«fc5a5!&sitf»5tt5. ge^t. 3 2 s r 

QAM©^nli 
Kn<5 

^ftSo Riat LT 1 6 S R Q A M©if 3-nt± 
Kn<3 

[0 18 7] C ©if-a-ia 9 9 > H 1 0 0©«t'5tC^7 F 
2-t±Ti! lt!2 P§JI£f#3 S R Q A M^C&l^T, 
16SRQAM, 32SRQAM, 64SRQAMtCt3 

[0 18 8] HSfi09T{4W«^*e2ILfc«^Si«l 

[0 18 9] PCMSfciM, SjUMtBfcfflv* t 

[0 19 0] $fc, ^Jgffll 3 TtiH l 3 3fciaVf J:3lc 
Btr^fJ^S (TDM) ^Stffl^fr-eTTDMfCj; 
^•9-7*7+ y^;l/^ISlt> ECC Encoder74 
3atECC Encoder743b £^1" <£ o Ic 2 
o©+r77+ >^;l/©x-7-IIiE©n- F7V >%Hgy 
{£73 c i:tc <fc 0, ^--9-77^ >^;l/©iafflK:M^ott 
^fiHye^©-9-77+>^;^t§^7ci:^-et^ 0 c. 
©^, H 1 3 l\Z7rsT&7\Z4 V S B, 8 V S B, 1 
6 V S B©VS B-A S KifO2O(0^7'fir^;l/ 
©Trellis Encoder#©E C Cxyn— ©Code gain 
s*£*.Tfc«fcv\, i¥LV^{i^-T5^S£M6©0 

i 3 i©w^i:isii;T»afc«)*i»'rSo 

[0 1 9 l ] 0 1 3 l ©^ny^Htt«Sa5SS^Sa 
3 7©7 , D»y^Bll4fi3iaiiT*5o fsJMgS© 
^{f^© Up converter; ^fHi©D own 
c o n v e r t o r £3-^ «S^£SH^SES©SSfl 
-N-y FiES<I#8rU@» x KSt^-y FS^M^ifrtJlsISS 

fc^tofr*. fot> ^PSi5©^i:i)^ii^<|^i; 

T-S^o ra«»CLTH8 4 ©flHB&£»S£$'X-f AliBI 
1 5 6©f£3Mv/X7Ai:[5li;^TSSC<hA^^5o 
SftW^lB^KLfc^Jl^tt, 015 7, MtHB#t 
Lfcv«^fiEI l 5 8©d;9*^tc7§ci:^T't 

[0 19 2] HI 0 6©->5ib— >3 ytCfe^Tti^ 
i-i+r77^>^l/D.-. i:^l-2-9-77-v>^.;l/D.-2 t 
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B8»C5 d B ©Coding Gain©g*oW-fc«£**LTV 
6 0 SRQAMli "C-CDM" fc nS*%83<ZMS 
f j&raf#SU£fi#SC (Constellation-Code Division 
Multiplex) £rectangle-QAMfCfSfflLfcfe©"e&5o C 
-CDMliTDM^F DMfcSfeiLfc^fift^S^ife 

o, tfy^+^JM/fcfwsa-efc*. coffi^osfe 

B3fitttf»5ftS. coc fctttt*a»fcSH?££a:5 
fttt*«5fc#5ll?B-r*. COi^cC-CDMteffi 10 

[0 19 3] JT, C-CDMtTDM*a***5tft 
^#fc^fcjWB»R#ld£S£5K (F DM) 

^fo-rrt, iaiaoH<i©afii«ii**^stiSo #u 

tf, T VttaUcfflVfea^, 01 0 8<DTVflf©Ji?£ 

NTS C^cDflftiT.^ h^A7 2 5©J;34JB» 
S^^LTV^o -#**ft€f U77 
2 2T£3 0 *7-©*t "J 7 7 2 3 U 7 

7 2 4 <&V\, feSl^fD^fciBttSfc 20 

r^^^tumom^ f dmk * t> 2o©jsaawc 

+ 'J77 2 2%»tJSJ;5tSl*+y77 2 6t^2 
+ +U77 2 7£#*JL&*£l^7 2 0t!g2{lf 
7 2 lfcjSStfcfciD^tte*?**. 3! 1*1^7 
2 0fcJ:9^^TVffi****ftffl2rea&«U SS 

2fi^7 2 1 \z&K>mmm.m s i%Z'hiz*\bt>~(:mmt 

Sdfctc«fct), tt#&£tt&#5FDMfc«fcsraJBS!ft 
[0 1 9 4] 3 4£fi£*©#£3 2QAM* 30 

*tV\fc«>, HffittThresholdl{4lJ-:7?- + y^BOHB 
fi!Theshold2ti:Jt^T 4 ~ 5 d B/Jv£ < T&V\ 6£oT 

4~5 d Bfflm<o£*$>-3 2m<ommmMi&t>mmT 

3. LfrU S<g^g#<DU^;P3Wheshold2 
J~;TF(c&3>4:1f?M©*n^£463!ii2fl#/7 2 1 a© 

»«T^fM^©^95*^< %mm% < * 0 , mmm 

C>ftl>g 1 if 7 2 0 a LA>Si8Tt ft < S t), £2 

[0 19 5] LfrU *»W*fflV^fc»fr, 010 8^ 40 
S-r^^fcSrS Hlf 7 2 0{CC-CDM{C«fc0t#e» 
ft£3 2 SRQAM*fim7f+^;H o f A£ 

ilira-fSo coiMofiv^^ , f-ir>*;i/i o f AfcS 

5fci6#£Ut<DjS#£©-e3o £g2{I^721%32S 
R Q AM4: L, W+>*;Hof BOil^lI 

reshold-2fcT^oTtS®1?fr4<4S. SS«f±«4 
mx-yr^mzitWl 2 1 a<D&4:&9, V7**y* 
/Hof Bfctf7>+:/*/l/Atfgfr?t*fc«>£ii!S 



1#P*W 7-3 2 2 2 1 9 
38 

l^SSfttf T h - 2 C0{ff U^; l/fc 43 V * T fc gflT* t § 4: 
[0 19 6] -ftW??* y*McWMffi®&<Df$.ft 
SOU— \f^x'J7*mt^«54:t^a*t>3fe*n*. c 
*f- £ C\ ? ^-§<DfiS4* IB£ Ati 5 c 4: lc «fc 

fi*w^4:*5o ^2{f^ 7 2 1 mm<D^&*m^ 

y--\£XJiV7(DmmffmZ.5o HDTVfDtl 
0 5 0*©*g\ 5 2 5*fcjta*.-C* C-CDM 
fc«fc!) 7 7 5*OU— lfXxU7^int)5o 
[0 19 7] £<D£?tCLT, FDMkC-COMSI 

4: -9— tf xx y 7 tmtt £ £ ^-5 Sb*A^ 
$n5„ COlt-^FDMtCiO 2 0©Wt>*M 

[0 19 8] ^tCTDM4:C-C DMW^^Ti 
**aitt«*ffi*^So Hi 0 9fc^t\fc-3fc7:f-n 
V#^fcfi*¥ff»8P7 3 2 4:B&§if§f gfl7 3 1 
7k¥«MSfiP7 3 2©®#U^;Wfiv>c:4:4:, c 

ffltS. fv'^/H Vff ff)M7tn^T Vf^t 
* 3 F««gR7 3 2OM£07k 5 F»$l^7>a>y 
1- 7 3 3, 7 3 3 atcfig&x-*, #J;U£[S|#!{I^£ 
^jM5*^tB^T^<Ox-^^ji5ii4:^T-tSo 

gP7 3 5, 735 a(omm^mm^xmmmm.mm7, 

7 3 7 3 7 a*SttTfc^«08b*#*#&n 

■So 

[0 1 9 9] 0 1 1 0ttC-CDMOJgaHTfe* 0 
X, Bl 1 lttl 6QAMOM?if|g©C-CDM©3- 
F»J0STBI*^U 01 1 2tt3 2 QAM%MVfc<D3 
-FSiJ»3^T0^-ro 0110, 11 ltS-r«fc5K 
2 5 6QAMti^l, 2, 3, 4|7 4 0 a, 740 
b, 7 4 0 c, 7 4 0 d<0 4O©lK:$jHt£ft, &4 
4, 1 6, 6 4, 2 5 6-5rO-b^^>h*JfO. *4JB 
7 4 0 diD2 5 6QAMOfi#j^3— F7— F7 4 2 d 
t± 8 b i t © " 1 1 1 1 1 1 1 1 " dtl^ 2 b 

i t ■fO4'303— K7— K7 4 la, 7 4 1b, 74 

1 c , 7 4 1 d fC^flJ L, *Sg K 2, 3, 41740 
a, 7 4 0 b, 7 4 0 c, 7 4 0 d©Mf£ffi«7 4 2 
a, 742b, 742c, 742d fc#^ "1 1" % 
"11" "11", " 1 1" ^fiJOSTS. *K LT, 

2 b i t -f oOt7f+ y*)lT%:t> ^, ify^+y^. 
;H, -9-7>-^>^l/2, •9"7f L i'>^;b3, +)"7^+ 

4 dti«-fs#^^fiJ^»^S4:v> 
HI 1 1»1 6QAMOtt5IIKO^ittt|4^EH 
01 1 2ti3 BQAMtDitlfilK^-r. C-C 



(21) 



39 



»»#*j£s#i£ (f dm) ■wnHHW^rea ctd 

itW&i: ^3 c5LTC-CDM35fSK: 
£ DfrU^Sfl2F*£*K'?*So Rectangle-QAM£ 
fflt^T C - C DMfcBMBLfcflV, {§^*£&Ofti!©gSi 
^tflJxtfflM^QAM^P S K, ASK, ^LTjg 

s»WW*«^jSfc*a u fsk t,iBi*»c£S{te* 

[0 2 0 0] 0MJ£huj/E© 8 P S-AP S KOf^ft 

[0 2 0 1] 
[ft4] 



4 \f2 a; 



If ifl¥ 7-3 2 2 2 1 9 
40 



4 l/2o I 



[0 2 0 2] -9-7^*>*;U2©P e 2 

[0 2 0 3] 

[ft5] 



P62-8 « 



-erfc 



(— ) 

* 2a J 



10 



Pci-i« =ierfc/-i-V-afc 
8 V-/T 



[0 2 0 4] 1 6-PS-A P S K 
+ 1 (DI7- U— Mi 

[0 2 0 5] 
[ft6] 

(Sw-1)6\. i . / (Si*S2+l)S\ 



(P SSD ©"9-7*^ 



20 



[0 2 0 6] Wt^2<OX7-U-Mi 
[0 2 0 7] 
[ft7] 

4 ^ 2o / 8 \ 2<s t S \ 2a J 

[0 2 0 8] -9-7>^y*/b3©X7-U-Hi 
[0 2 0 9] 
[ft 8] 

[0 2 10] T?£-££ 0 

(^S6M4) WT*^©^4©-glieiififiJ{cov>T0ffi 

[0 2 11] 03 7(iHSfi$4©£#©^X7 i Aia-e& 
§o ^SSP4{iHM!l3T«L/ceiMgB^tte±)K^ 30 

Ti&fy§Lfc02 9£©jl^fi, Ifffl(D7Vrt6a^ 
i&±£j2f $ 7>ftlc;S:oTl^*t &§{§$!©£■* © 
7>ft2 la, 31a, 41 atfifi±£jMffl7>-f 

i\ ldUhttaiow^ttaHtry^-f e a t^fnii:©® 
both ^ a § „ mmm k. & * ^wmmwmtm < 
& o % fie*osifB*-p*K:^fliQ a wgm trdf 

[0 2 12] LfrL#£E©£atg«*;B^fc«£\ 0 

3 7<D£?lzm!mmic7y : rt2 2 amSlSfi 
2 3tt£JB6 4 QMA!ESNI*it>L<«:S3Bl 6 QAM 
£SHB^£S<ILT 4 P S Rt- FTtMILS 1 7*-* 
?|J©D 1 f§#£ff£-r3©TN T S C ©T VffWffe, 

[0 2 13] &lCtyfemc7VTi-3 2 atfJ553[2S 

(lis 3 3 ■ei&mm&tfizftm^rctbmm 1 6 6 

4 Q AMffl^SJBZT-^JfcSB 1 r-*ai*«ltt? 50 



TVT«t-t5o 

[0 2 14] -73, ifiERfc&5frSiS££©7>-f-f 

4 2 a£fco|§3£<g«4 3tt«&#£}&6 4QAM^ 
#©fflifc^ft3i«t-e*«feA»l, 2, 3, x-* 
5UD1. D2, D3£ttllLHffif¥{MftIHDTV@^tf 

-HDT VT*£ffi?#5o 
[0 2 15] £©JI£-©Jij£ft©IEK73SH±03 4, 0 
3 5, 036 ©Bfcffl^TBfia^SEBfclSlftftlEfifc: 

5 6 x+ >^;i/$-eni6a^t> Dfja 5fttva*&D 

1 flf K N T S C(D L 1 *S 1 V*;l/t, D2fl^ 
©Slx+>*;l/©Mlfc:HDTV©:g#flNB*> D3 

fi^©|g l x -v >*;l/© H l tc@ftjg$£H D T V ©M 

4M*«*EH"r5CfcfC«fcDNTS C4:HDTVfcje» 
f!gH D TV^H-iDf + y^frZ-mmt* £ fctf T?t 
5o £/c03 5, 03 6©<fc9tCffi©xi'>'*;l/©D 2 

m^D3fg^<ifflt-i.i:i:^i i FRi^nntf, ios 

fflgcDH D T V^jS^I?{i«H D T Vft%StTt« 0 
[0 2 16] M±<D&.olcm.\,^ftiL&<D2o& 3-0(07* 
^;l/TVitti([g* l o©x+y*rt/&L<(ite©x 

TgM T £ 3 i: ^ 3 ^ 3 o 
[0 2 17] -r^WfiLh&SSfcbTl 6QAM£fflt^ 
fe6MH z©W«©HDT VajM^ffiSSnT^So 
LfrL<Itl6©£3ti:NT S C fc©Witttf£<,^ci&|5| 
USiH^NT s CCffJ^+y*;!^^-*- 3■9■'rv/^:^• 
+.Z^£.3;©8;Ba^«l^i^:*oTV5. $ft 1 6 Q A M 
©*§£\ ^Tt5-9--exxU7A^<^5<li:^ 



(22) 

41 

[0 2 18] 05 2ttfie3RffilS^nTVS^5SOHDT 

7 o 2 i:B«-r*7-?-D^ttsua7 1 i ©sfiRTimmi 

7 1 2^LT^§o M#©«*i-f SSH0I57 1 3£*5 
i>Tfi7^n?m/i7 l l©SffiWStj;D, '>ft< 

[0 2 19] ^fCH5 3tt*«WfC«fcSPgJi^©»3S^ 10 

J6, HDTV ©KlB»SSMRl^Si« 7 0 3 tt±i£©ft 
5fe£i£©£« Rl&ffi« 7 0 2 «fc 0 ST* < ft 5 o Lfr 
U fi£5fe£5£©§£Rrffifi«7 0 2 J: 9£^IBB©-rS/* 

^;un t s cmv&MB m^mmm® 704 

§0 «±©2o©tna*^»«?nso c©»&©7*$> 

*;UKiMJf 7 0 1*^7^0^1117 1 l/s©*jftft5 
«tt0 5 2T^Lfcf£*^^U^T&S 0 
[0 2 2 0] £©*§£, *fgB^Tti7^a^*K^7 1 20 
1 ft»S©7H?*/l>i«aSfl 7 o l ^\©ft6*« 3oojWW 

§St5o lOttHDTVfeNTSCtSSTfftV^ 
1 ttStl^ 7 0 £2ttft8££§ttSfc©©N 

t s c*tt»mtmitifc5fi-e*«*2ftw««7 o 6 

T?-S«SttST?^-r. C C T'tt N T S C li C / NjbMS; < X 
kSflRl&ftffi 1 x-*?iJ£^fflLT^Sfci67tn^ 
Jg7 1 l©«»tt*t<fcOC/Ntf(STLTtW*©» 

[0 2 2 1] ^3titt«BU«HDT V*<34lT?t Tt^fc 
ttS&te N T S C ©#§f§T? * Slg 3 ttSfffg 7 0 7 30 

xzmmmxmto 

[0 2 2 2] W±© t ta^LT?^*^<fc'5te«lu©H 
D T V ©SffiStttiSTR < ft S tf, N T S C fe 
SfifEHtilZXftSo ^e>fc7^P^*]KjM^7 l 
©WStc J: D«*^a-PliHD T Vtfft5SH:«t OSMT 
* ft fro fcfBWfcfeVT t> H D T V t H-©Sffl&N T 
S C ■pJHlRflKfcft*. c 3 LT#fi©3HI**61R«tf 
*rr4c|iJMiTS^5^JltffeSo c©*fr, fiftMHj© 

«««:ts£**ai:n^icft*. *5Jcfie*^-en^< 40 

ffiift«fc*^t\ NTS CTV^pfiTSI^fT*? 
[0 2 2 3] Sfc2BS©eiil*S*fliV^c»IJ*^Lfe 

#\ 078 ©b#hies0© «fc 5 k 3 Bs©eai*s«:ffl 

l^SCfct-Ct*. HDTV^HDTV, NTSC, (6 . 
illiN T S C<D3O0L/^HDltC»lL, MiEt 
ZCtlc&K), 0 5 3©£{lRlfi£fI${i2jffr£>3/f{;: 
j£^*)«WVHttEt^«fcftSfc fck: 2 
£ < Sfc^WTPfc o fclg 1 ftg£J« 7 0 5 Tfttffifl? ft 50 



«PBB¥ 7-3 2 2 2 1 9 
42 

INTSCT V© B n p{iT-SS^§ff Pl^itft^o JjUbtt 

fee 

[0 2 2 4] ^fc^^^ttSS^T-f n^SJaifciW* 

m&Kmmxmnztix^zQz f-*y*frit$im+& 
ms* 5 watt s t*j * tit/mum?® 7 a vwmm 

X ii ft & ft v > 0 fit o T r v 7 2 ;HKjM©SM{§ 
;l/*H 5 3 ©*fr-«a&fflM- §^<fc »3 ~Rf *£9WM6 
So d©^, fi£*73^©l 6QAM-f>4 A S K^IH© 

rn^s S54 ©tesmisfc^T «t 9 ic~nmmxm l 
rc^m^mmm 1 3#*#i^fc«>HDTv©g<iRra& 

0 8tt*fl3fc'h2<4oTL£5o tf- tfXX'J 
7tfR< ft 0 , *©»5MI#*l«*ft«)^#y»J— tfK 

[0 2 2 5] 3J?fcH5 5fc*5B«©»ai*S*ffl^fc* 

^%^fo hdtv onmm8.&MW&R* i o 3 « % 

t£*£S©afiBTf!B{W*7 0 8 £ DST»< ft So Lfr 
U ft*£££D£viieB©N T S C3©<£»«gg£ 

-#ffl^H D T V l^;l/-£l±§{lT*tft</>fr\ N T S C 
U^;l/T*^MT# SflHS*^-r 0 c © 5 1 ftS^S« 

7 0 5 icts^xTi-wmmmi 1 1 fr&©«**s 

It. HDTV&. N T S C t>M^§{tT*#ftV\ 

[0226] w±©j:5K:mi:«aa»«©»^, 
(ommmtmxitH d t Vo a D fiz©gfiRiigiti^«gT* 

< ftS-ST\ [SI-Sffi^N T S C T V© B n pfiLT'gffiT' 
^Si&^tfKSo ^©fci6Kii^©-9--exx'J7^ 

mttt\,^%}$kftibz>o «fco*<©sm#t#a*» 

«-ptSS»*^*5o HDTV/NT SCTV©&jM* 

^*f :- ^^;l'S[i3l§{illl©J:b*^ti^fcl§pgT«7^a 

SCttfTfS. £©B#£T*HDT V©-9"-exxU7 

m 2 7 f -*5»J©e^©HPI*IBM-* c i: «fc 0 0 5 
5 Lfcxi/*^;l/H D T V I N T S G ©SffalHg^ilc 
cf'>^;l/N T S C ©gmRlFfgJ&i^Pg-f S C fctfT 
tSo c©«^, Mj^©«fc9t!:«ix-^5iJtc, c©r^ 
H©iWB*26fl|-r*ci:K:J:D, J:0Se^LTSflltfT 

t So 

[0 2 2 7] 0 5 6 l±, ^x^^^&aitcWOSAfe 
•*©«[»«9aHft^T. Ji©^ 05 2i:gi«jg 

iBttx^ ^^jsat^ff^^^^i/ftjaija? o i a^ft 

So JMMft^J^ii^-rcit^T'tSfc^ HDTVH© 

MMmm%mim® 703 » 7^-0 y t v oas * 

[0 2 2 8] ^LTM^©S<inrfl6ffi«©j»^SI«7 1 



(23) 

43 

ximmzH d t v Wniu-mB^T-t&i/^ ^ T 
y t -f ©Jiin]i4^7u (Sj (c & § f->* * jii&mm ©ss* n 
t s c t vo n °p{iT-^iTt§ 0 l=fc^cilB^mrpj14 

3£)i©#*§*H D T V<D n D pfu^{iT-t i. 0 

rn^immm 04 77o^Tv;&M©ia*p©§{iAj 

^SHHt 702<fcD£<£D, $Hg©S5^©{g&?«!g§: 
flRlH^7 0 4 a<Dffi$mti£7 15,71 6T1±7> 
x7©mft1£©^fa{c&3jft^©#;Htf N T S C T V 10 

[0 2 2 9] ft, 

mmmozmmmic £ D^^-exxy 7<dhdtv 
fc^mmoH d t v^fiiEH^6t«-r § t t&icm&ji 

N T S C T V <Dp a p{ii?#iI^§{lT t § fci6, -9— t: 
xx U 7©^aWArfr{cM'>-r § i:V^d^^S?>c 20 

[0 2 3 0] immm 5 ) 5 &*m%ttmmmm 

"3$ OAS K^Cffi^fcJi-a-<7)^SSPT^?)0 5 7 & 
??Sf 0tf 5©4<I©VSB-ASK {§^{I-*§j£EB0*^ 
U 4 0©{f^f*7 2 1, 7 2 2, 7 2 3, 7 2 4*& 

0 0 06 8 (a) fJ8ffi©V S B{f^t©C o n s t e 1 

1 a t i o n £^-f o 4 fit©t|£- 2 b i t ©7-£, 8 

fiitD^-&4b i t <dt-z* i mm-zmzc ttf-?% 

%o 4 V S B ©!§£, {f 721, 722, 723, 
7 2 4*0fl*.{fO 0, 0 1, 10, 1 UcMfoZ&ZC 
H&T'tZo 30 

[0231] ^wm&zzmm&mKftotzw^ m 

58©4 1evelVS BH©4 levelASKOl 
^*SEg0t^1" J: v tC, 7 2 1 , 7 2 2^10 

©^l/-7°0$ OH 1 Off 7 2 5 LT$l\ fl 
*f£7 2 3, 7 2 4#EiJ©^;l/-7°, S!2©{i^j±?J¥7 
ZQtimtZx, ^LT2 0©ft^£p©F t 3©^PI*li 

1 , 7 2 2tQFp3PM:Li:-f;5£{§^6 7 2 3, 7 2 4© 
HH&IWIliLT&l/^, fg^f 7 2 2 £:{1^£,7 2 3© 
RSHLofiL i^f<iSt5 0 40 

[0 2 3 2] OlO L.>Li:ift§. Ctltf* 

<(i'l^WtL = Lo{c^oT 8{1©VSB© 
06 8 (a) (b) ©<fc?&C o n s t e 1 la 
t i ontft^o 

[0 2 3 3] ^LT05 9 (a) © J: 5 2 0©{f 
mic% 1 x-^?ijD, © 1 b i t (DT-ZZttfoZitZ 
:t* ! T'f5o 09*tfSl ©{I#£J¥7 2 5*0, mi 

©fi^£j¥7 26*1 ^^«-rti(f, m 1 7-2?Ll© 1 50 



ftmW- 7-3 2 2 219 
44 

b i t©ft¥^8T't5o ^cm2 7 ? -^^JD,©l 
b i t ©{I^*&{i^©^©2 0©fi^*^cm$ 
-e?>o fllRtf, 05 9 (b) ©J:o(c{f^7 2 1 , 7 
2 3*D 2 = 0i:U €^7 2 2, 7 2 4*D 2 =li: 

Tnt^2x-^^D 2 ©7-^*^eTt5 0 c©*i 

^t2bi t /i/yX)\s£te% 0 
[0 2 3 4] £<D£olZ{m&Z$ZW-?Z>Z£lC&K). 

fcVi&Mm 60©4VSB-ASK ©ff#j£iE80©£ 

e^SHtCtO, #lfc{l^j5tl$7 2 1 a 7 2 2 a, 7 
2 3 a, 7 2 4 a ©jAl^H^^X^^fC^if-r 
S„ £©<£?&!§£•, 4<S©X7-r-9--tC c fc§X^^7> 
1^/1/ 2 J; £,{1^,6 7 2 1 £{1^*7 2 2 ©ESU^, 
X7^XU^)l4lC£Z>m^&7 2 3 tfl^£7 2 4© 
ESiJtf$£L<&5o o£93I2t"-*?iJD 2 ©X7-U 
-h#2l^fcii<&3o LfrL0fr£>0J3?>fr&J; 
fl^J&7 2 1,7 2 2©^;l/-yi:^*7 2 3, 7 2 
4 ©^;l/-7<t©ESiJ«S^?£3o -D£K>mi (Dim 
g,M7 2 5 £|g2 ©ff^*^7 2 6 t©EgiJ#T*t 3„ 
Cl©fc46, ^1 r-£?iJD 1 y:fg^xv-l'-h-£S£ 

[0 2 3 5] LT2 0©pgl©7-^WD, tD 2 ^ 

ii^fret^c ^oTeM^>xx^©c/N©gv^ 

&tfitil®T«^l x-^^JD, t^2?iJD 2 ©jt573^C/ 
N©SV»«l8Rtf«!!«TttS 1 7-^JD, <DfrtfW± 
Z ft 3 ^MfiSH5& ?• # 5 i ^ a^^S § o 
[0 2 3 6] 0 6 UijM{Hi7 4 1 ©yu-v^0TA* 
§157 4 2 1 r-^?lJA^gl3 7 4 3 i:^ 2 7-^^iJA 
^Jg|5 7 4 4^f.M^tl5o ^^^§§6 4^e»©as 
3HS«A^g157 4 2^e©ff^*5aSg|5 7 4 5T$<tfe 
fcA^)fi^^J:0^gt§7 4 6£:J3l^TiIrtlgIli£ft, 
062 (a) <DJ;^j:4ffeL<(i8l(DASKi^t 
4 A S KtL<(i8 A S KM^ti, $e>^/^>F 

^U7^W 7 4 7ic^K>^mm^n. me 2 (b) 

Oi^fcC a r r i e rtf^LSWLftS 1 d e Ba 
n d*&OVestigial Side Bandog 0 V S B{@^§©A 

s KM^i:'^Dm^gP7 4 8^e»tii^$n§o 

[0 2 3 7] CiIT-7Y^^*a^Lrdt©tB^ffiff^ 
O^TJiE^^o 06 2 (a)«A S K^pfl^Ji&IStfj- 
Slt^^o 0© t fc5t^+U7©Mil^iJ^^^ 
5„ C©ff^*7i';l/^ 7 4 7©/^F/^X7^;U^0 
6 2 (b)©at{ifpf 749©J:5^ + +U 7$#*'>L 
SLTfrU©U^*^0S5o cn*VSB^il^ 



(24) 

45 

aent^S. 0 6 0©A S Kf§^«7t*2 b i t/i/ 
>#;l/-e*«tfV S BTai^ffl^S^ VS Bfc8 vs 
BttHHBSWIW'Cl 6 QAM, 3 2 QAM© 4 b i 

tA>y*W5b i t/->>#;bfcffl^-f51fra»tf 

[0 2 3 8] ^tC06 3©7n7^i^tVS Bgfa 
5 1 Him±<07y^i-3 2 a T?gttfc{i#ttA2j 
SP7 5 2**IT, f-+>*;l/«RtJ:ORlSr*^«» 10 

}lf§7 5 4fr5©fl^i:, iM£§§7 5 3 (C*5V>Tg^5 

ft, ffiv^mifliisa»fcffift*n*. #fc*K»7 55m 

*^T««?n. L P F 7 5 6(Cctt)^-X/^Ffi^ 
t^MVSB ©i§£-{± 41evel©Slicer, 
8 V S B©»&tt8 level©Sl ice r^tOiS 
BU54S7 5 7 tciD^l x-^^iJD, i:!g2-r-2?iJ 
D^if^ftfglx-^Jffi^gn 5 8 ^2f-^ 
^lJtH^gP7 5 9^5Hi**n*o 
[0 2 3 9] *fcc©2SMfc3MS«*fflv v rTVflH§ 

*2S*»^*»Wr *. 0 6 4 ttRfit(|43%1Btil 7 7 4 20 
oyDy^BT'*5. HDTVffWDiSPfiKTVfl 
^ttlg 1 jB«x^n-^-4 0 1 ©A^gP4 0 3lcXtl 

<fct), HlVl, HiVi. H«Vi, H. H»H©i€^T Vfg 

MZftfcT VM^ttBBgM 0 SfcfcVT* MPEGH 
T'fflV^ftTV^&D P CMDC TRnCftiWfk J f , *0# 
tt*ffl^T«H^{tStl*. «l**lflU4X*»4 0 3»Ci3 

7 7 1 fc<fcoTfg 1 x— *5UD. fcSg2-r— *5UDz©2 

Btrti^iisg 1 f-^?jctsti5o am*© 7 4 1 © 

^1 x-^JA^gP7 4 3 fc£2x-*5<JA*jaB7 4 4 

\cAtiznMftmM*%v. v s b^©a s KimtK 

[0 2 4 0] L©fy?;l/T Vttj£©T VM»£{*© 
7n*y*H#06 5Tfc5o «U:7Vft3 2 afSl 
LfcStiMfl^&T VS1I7 8 1 ©f©§{11£7 5 1 © 
A*ffi7 5 2KA*3ft, 8fc«awaP7 6 0fc<fcD£^ 40 

ft, mi i:^2r ; -^^jD 2 ^4$n^i 

x-^5)JtB±jg|57 5 8 fc&2-r-*5lJHJ*.8P7 5 9fr?> 

*fti#*6P7 7 6fcA;feSft3. D,{I^{±#gt§§7 7 
7fc<fcD#«SftHi Vl ffitgjfftfttll 1 A7lgP5 2 It 
AtlZftZo ft&73(i^i§7 7 8{Ccfc9D 2 {l^i:£fi5c 
£ftlf?2A^gl$5 3 1 fcAft£ft3„ i^BHixa-*" 
fc*l>TS6 1 A*lgB5 2 1 fcAofcH.. V,. Effifl^ti, 
S 1 5 2 3 «fc 0 Hl Vl M*£#SSftiIi«£jS 50 



IWF 7 -3 2 2 2 1 9 
46 

g|$5 4 8 2:BiSJt*SS@8(7 7 9fc£e>ft3o 7C©T 
VS^HDTVgfO^ Hi Vi€^{i7-f K©N 
TSCi^^ 7COi^NTSClt<0^ M 
PEGlOi^ftNTSCi QSh&tM&Ji^mto&T V 

s 0 

[0 2 4 1 ] C©84WT?t±7t©IR«€#*HDT Vfg*§ 
tfSt&LXii^rctb. HiVl^I±7-YFNTSC©T 
VfP§£&3 0 T V©B® htbbM 6 : 9?& 

nif 1 6 : 9©H®Jt*©**titfjfiB7 8 0*ftl/CK 
«tfi*l4 2 6 tLTmtltZo tU TV©ffl®77^ 
* hj±#4 : 3T*fcft{f> S1SJt*SIE@B 7 7 9fc«fc 
0 16 : 9fr54 : 3©H®7X^? hJfrDU*-^ 

F/<*;WBSfcS1ELTlii*j»7 8 
fi-LTBfclitti*) 4 2 5 £: LTiiJ2jT£o 

[0 2 4 2] -73, £2-r— *9JtH2j6B7 5 9fr£>©gf 
2r f -^5lJDzti, #BS5 7 7 6 ©£•/&§§ 7 7 8 
T#g£i§7 7 7©fi^ti:£e)c£ft, ^2iS®7n-^© 
Sg2A*jBP5 3 1 {cA2>£ft, fiM®S&5 3 ltiOH 
lVb, HhVl, Hh V*<DEMm^fcftU2ftT&*m2 
#3gg|35 3 5, SB3ffgSl55 3 6, £4ttgaMciM& 
ft, {$g2ftT7t©H,. V„, Hh Vi , HiVifc^fcft 
§o JlftP>©{s^CHi VLii^ia^., Bft^ffi5 4 
8fcA2l£ft, £$2ftTlo©HDTV#fi:&?)fctJ 
£355 4 6£DtfJ±l£ft, Bit)t!$7 8 O^LTHOT 
V©^{1^4 2 7 fcLTfcHflStlSi 

[0 2 4 3] C©tfJ*ia57 8 0 2 7=*— ^^"JtbJ^SP 7 

5 9©S2x-^5»J©iS$0**KS»)*«MJjaJ7 8 2 

fFISS-efcD, |S|^|5I«$-&fct)ll©^XxA©n> 

[0 2 4 4] «±©J:5»cLT\ PggS»jM©m § 

7>x^*^av>«ScaSfcWLTtt, ^lr-^?iJi:^2T 
- ^ 5>J©M73 jWIST * 5 ©T\ HDTV © n a o{it-e#lia 

fi»«iS©TV<i^ffl*-ra. d©ci:tc«J:»?, HD 
T V©p a n {it& KtiNTSC T V©p a q{iET[5|-#m^=fc 

[0 2 4 5] $ftB6 60TVSii<!)7n-^aOJ: 
$te«lf-*8ltttfj»7 6 8«»lC»g«7 5 1 ©^ 
'HlWh-r* fcSWWIttJB 2 x-^^IJ*3<fctfH D T vis 
¥*»t>ft <Tfeck<=S:§fcJ6 > »^*^rt3CfiflH»{b 
T-£3 0 iBft-r^-^-Ji 0 3 1 T«Lfc^ 1 mm 
TU—?4 2 1 £fflV>fttf«fcV\, £©%-&NTSCTV 
©D a n {u©iiiW#6ft«o H D T V©o a ofiTti#ffi^ 
MT#%i^M«©3XMi^rHtc$<^5 0 
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v r x y u-r % t, < tDgfr>x f- a t & ^ 

[0 2 4 6] £43, El 6 GlC^t kolCXt^yfllZ 

friftz 4 v s b, 8 vs Bimz§:m?z>m£. 4 V S 

B, 8 V S B{l^?&{I£n3X^y7;Ufl?l&€^ 
fX^7y77-5 0 2©4 3 £>D escrarablei 

0 2 cdi^D escrambl 
hb^§§5 0 2 bCiDKU -SStLTV^^O^D 
e s c r amb 1 e*ffiffit2>Z tlZ&Kt&J&DZZ? 10 

[0 2 4 7] 06 1 (D&otemmz-tZt? S Kf^§£ 

wmt^mmmm^mt v s Bfi^mnrrsitLbft 

if£\ Il7>ft3 2^5.§{fL/cP S Kff^fifgg 
§§7 8 7fr5<D{f^i:igl^§7 8 6{C*3V^T^?n, 
fg^J§?£irtC^£ttTV§fHl7 8 1 <DAt>&3 41Z 
XtlZtl, 06 3 7?IHB8Lfcg£g§7 5 3^A*^fl 

&£ftfcPSK, t t<tiQAM{I^ti«iSgP3 5tCct 

>ft 32a(aD gmzntcr i?*)m±%im tn- 

<Di:|p)Uyn-t7.Tii-&§5 7 5 3 (c«fc D^O^-r 

i:&3 0 77"P^MTVS(3itig^7 5 z\cKK>m 
H^n^c T^*;Wft&©i§£t;S:, ligiJS^f5 7 5 l\z 30 
j:Dx-^?tJD, £D 2 tfS£2ttfg2iffl^x3-£*4 2 
2(c c fcDBft|g{IWp|££ti, ft^tiSo ffclte±i: 
^M<D7 7" n ? T V ttatfcS^f HWiiHHSB 7 

8 8 {C J: ^ AM«H?nfc7^0^"T V{i^tB^)g[57 
8 0cfc0aitl^n^o 06 7£D£t$£k3£*g£-§5 7 5 
3^M^^ite±»jMT-±tfflT-f §0 $/c^2iS#x 
n-^4 2 2fe±tfflff i.o X, r^^;l/±tt±SS(3MTA 

fiJJMi:|Wl1i^S§§7 55£LPF75 6 HOSflEJJg 

[0 2 4 8] Sfc, ^SS^JTti4fi|£DA S Kfl^2 0 
O^Vb-T'fCft-tt, D,, D2<D2M<D&1 b i t©^I 
{EKi£fTofc 0 LfrU 06 8 (a) (b) <D8VSB 
{§^<DC onstel lati'o nltf^ 8f@<DA 
S K{f^Ot 0 8 1 e v e 1 - V S BSrffli^S £ D, , 
D 2 , D3 <D 3 1 b i t <D£ff 3 b i t/symb 

o 1 (D^fia^^T^ ilfc^TtS o 06 8 (a) fc 

^•r<fc9{c, $f ibi t B<sDi33©ott#*iH9rr * 50 
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D 3 ff^cDft^«fi^*7 2 1 a £ 7 2 1 b, 7 
22ai:722 b, 7 2 3 a k 7 2 3 b. 7 2 4 a £ 7 
2 4 b© 2 flog; 9 1 b i t T*£3 0 1 b i t 

i: 7 2 2 , m^stm 7 2 3 k 7 2 4 <D 2fl© 1 bit 
T'&£o Dj<0-r-^{4^#^iPf7 2 5 ^ 7 2 6©2 
B<D 1 b i ti4 5o C<D3§-6\ 0 5 7 <D 4 0<Dfi^ 
^7 2 1, 722, 723, 7 2 4 2 * ©M^jS 7 
2 1 a 7 2 1 b, 7 2 2 a^ 7 2 2 b, 7 23ai:7 
23 b, 724a£724 bfc#«U S-^-^OliB 
<DSBH C tc «fc 0 3 H <9PgJllL J <D£ffi{£iMtf 

So 

[0 2 4 9] <HD3SO^ffieiMi'X7 L A*fflVT3Ji 
fof->^;!/H D T V©0MW53!*fT$ c. ttt^jfcfll 3 
£ £%0!l 4 T-ittHJ L t, cOT-KIt £DP L V >S4W«*«-T 

[0 2 5 0] CZ.X\ 06 8O8f@c0V S B(CJ:5T V 
JSSI*fT3«ii:fe:«fcSSb*fc:ov^Ta^5o 8VSBt± 

-htt4VSB<fct)»V\ L^bflflillOHDTVftai 

[0251] CilTf4VSBfc8VSBi:l6VSBO 
a&Sfco^TJtRLft^&a^So NT S C^PA 
H«aW»*fflv»Til!Li:ttai*fTa«^. 01 3 6£^L 

mhz onawftSM^w^sfsns,, 4vsb<oi 

^ SI»»|iJfflS»*tt 4 b i t/HzTfeSfcft, HM 
«t5MHzX4 = 20Mbps <£>x-#fij£gm#& 

15Mbps~18Mbps igJgTfeSo d Ofca6, 4 
-V S BT?{4-r-*S«C&|§tf&f>fcik 016 9© 
it^0f;:^-r J; 5 icm t) STiEI^<Dfc«)0^fiS% H D 
T V <DmnfcM.m<D 1 0~2 o%u>^n&v\ 
[ 0 2 5 2 ] 8 - V S B (Dm£. Htt0$lffi%*tt 
6 b i t/HZT^5fcfe5MH zX6 = 30Mbps 

©x-*e2ss«*^6n«. ±a5<Dj;9{i:HDTvfi 
#oesstti 1 5~i 8 mh z &R-?*sa« % 8 V S B 

SSi*S©«^, 01 6 9fC^1-«i;3ti:HDTV{I^© 

^sesao 5 o ku±omibi$h o iriEofr^ffl 

ftftOfctTtt, 8 V S B©^«fcO*S*©ISOSriE 
??€^iPT't5fc46, 01 6 1 
8 0 5 t 8 0 6fcgVr«fc3fc* fiiM^OlRlCC/NffitC 
MLT, x-7— ITIEtDC o d e G a i ri*flf< LfcT 
CM-8VS B0#tfX7-ffIE8M)X7-U— htfx 
v-ITIEcDC o d e Ga i nO|5l>4 VSBiOK 
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Sot, High coda gai nTX-5— 
nmtttifzSV S BW4 VS B£D, TVitLLS 

«fr 8 V S B (D^T^K t) UIElElSSOii^t <fc D , §ff 
fllOEHS^iOIBtlCftS^jStffeSo LfrLVSB- 

AM^Dl^i^CJt^T, 7t*§{H$£>E q u a 1 i z e 

iliOLTt, gftOglBffitttt 8 V S B^ao»tf3 2 
QAM^SfCtb^T**<ft&ftt\ ffioT, 8VS B 10 
•9--l£XxiJ7tfj£;<, £{*£D|I]g&B!1i<7) 

[0 2 5 3] MWiltmblliEttXDmtLT 

0 1 3 1 , 013 7, 0156, 0157 <DjM§ff1i<D 
7n-y^0(DE C C 7 4 4 a £T r e 1 1 i s Enc 
od e r 7 4 4 b£fflv\ 06 1 "eSMB Lfc 4 V S B, 

8 VS B, 1 6VS BOVS B©gSSgB7 4 9*fl§V"»T 
SMfrf^o ^UMiJhLTti, 0 6 3*fflV^TStWLfc 
VSB<D«mgf$7 6 0£ffl^T4VSBt>L<ti8VS 20 
BfcL<«: 1 6 V S B{i^ffr5>4, 8, 16l<01ev 

el s 1 i c e r 7 5 7ta0f->^^f-^^Bt 
U |!IC<m^!JI<5!l5^T«-r§08 4, £%0!i6 
<DM 1 3 1, 0137, 0156, 11 5 7<DTrel 
1 i s D e c o d e r 7 5 9 b t E C C Decod 
e r 7 5 9 a k<fc!?, HDfTIE^rLfd^, Itf^-^ 
4 0 2 ©lHiHftg£»£:«fc !> , tS>*/UH D T Vfi^^H 

[0 2 5 4] ECC Encoder 7 4 4 a(iHii 
6T-|&Bjrf301 6 0 (a) , (b) £^-f«fc 3 (C, R 30 
eed solomon Encoder744jtI 
nterleaver744 k£fflV\ ECC Dec 
oder759a tC{JD e Inter 1 eaver75 

9 k i: R e e d solomon Decoder75 
9 j %m^Z>o BU©HSSfi?ljT-ai^fcJ;9(C Interl 
eaveWSC^iat), /WhX7-CS<5: 

So 

[0 2 5 5] 0 1 2 8 (a) (b) (c) (d) (e) 
( f ) E^f T rellis encoder £r$ffl-f 
5CfclCiD?5ECode G a i n*±tf 5C fcjb^ 40 
Tf, X7-l/-hW5. 8 V S B©i^l 1 7 2 
t/fxt<t3tRa t i o2/3CTr e 1 1 i s en 
coder744b, decoder759b ftSIfflT 

#5o 

[025 6] mmmvit. ^cmmmo^^jn vm 
tt&xttzmzm^zmwLfco mmmom^ mm 

*v\ HS(!iffll5(OlSi»i:5E'<rcJ:-5»c4VSB J f»8VS 
BO€#^,KHL = LoOSt)^R|fcLT, IfBSS 50 



7-3 2 2 2 1 9 

50 

OTVfi2l*ffV\ 01 3 7 £01 5 7fca*-r«fc34,' 
IBJ|tft«|iafr*cttJ:0» @tt©IB¥4T'V©tt2& 
•>XfA*^It§„ •?■ LT, #RLfcSKT8VSB 

[0 2 5 7] £T, «±4 VS Bfc8 VS BtCOVTiJi 
BJILfctf, 015 9 (a) ~ (d) -Pttl 6VSBfc3 
2 V S B &CO^Tl8BJ3T 5o 0159 (a) 1 6 V S 
BOConstel lat ion %7jk? 0 015 9 

(b) ti2O(Dfi^c0^";l/-7 P 7 22a~722h£ 
7>l>-7itU 8-D<Dfm&£fr%tZtte&>), 8 V 

s b t LTmxztctb 2 mommwvzmfcmtfmmt 

§ 0 CCDiln'T ime Division Malti 

p i e x t% rnxmc 8 v s Bm^m^x^mmmB 

2/3fc*5. 015 7 (c) 4 0<D^;l/-;/ 

7 2 3 a~7 2 3 di:U 4 V S B 4: LTftofc** & 
fc lBPSJB^iiiLSo L©l^fe, T i me Divi 
sion Maltiplex -plH^Wt 4 V S Bfl^t 

^3S-r«o w±m«fco, 3jioB»svsB*^3i-r 

[0 2 5 8] C(T)^S:ti:<i;0, 1 6 VS B©C/N#5ig 
<&ofcBf8VSB, t LO±4 V S BOf-*^S£ 

■etstv^BUffleata^wr*. sfcai 59 

(d) ©J;9tci 6VS Bom^*£2^c-r§ci:{c 
£0, 3 2 VS Bj^GSfe**. f*16VSB<Dfi 

55bi t/symbo 1 O-r-^gfcb^&nSi:^ 

[0 2 5 9] Ctt$ Tji'tfc CtZZt&bZt, 0 1 6 
1©VS B&mWt<D7uy>7miCK?%m®£Wll 6 2 

©v s Bmmm<D7uy zmcmmmwioM&t* 

So 

[0 2 6 0] ±t4-VSBt8-VS B^ffl^TSWi 
Ltct>\ 0159(a) (b) (c) Oi^il6VS 
B£ffll>T£M-f 3Ci:£>-et3o 1 6 V S B ©!§£•& 
Jtt±Bc2£*fT-5*&6MH zOffUT, 4 0Mbps© 

x-#U-H±, MPEGJSt&:£J8V\fc*&l 5~1 8 

Mb p s tftsfc*. £&§«©**§#:*:*< a o-rr 

So 016 9 J: -5 IC Redundancy : R, 6 
= 1 0 0%U±£%;K). lf-t>^HOf'>^;VHDT 

££Sr£ttT*, 8 VS BtJ*LTSft»^av\ 

2 >-*rt/©H D T V©%±ft2S*-f *t« 1 6 V S 

BT?*5i:7Cffittt4 VS BfcraUTM OblSU^ 

-9— trxxU73^K<*«o iui£<D£?{C4-V 
SB Tti Redundancy : R< = 10~20%T- 
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£tl%l\ mi 6 QfrZmbfrK&olC. 8-VSB© 
Redundancy: R* = 50 %T*7E#&X7— fj 

< & 5> 'f fc-9— tfxx U 7 i: ft3 0 I^T -f H 
D T Vm±MLm* 6 ~ 8 M H z (D^mMTfi 5 m*<D 
Ell 6 9 fr?>BJ§£>fr 8 Level 
-V S Btfg&#W&Dfi@&V S B^P^T^i) 

[0 2 6 1] •$TMffim3-?lim3 0(D&o%:Wm3.y 

o i *mmLrct>\ mzw-fuvtmiz. m io 

?-&3fc&g&B£{±*irf So d<D£5fc, Bifixy^- 
2*4 0 1 &-V7^y h'7 J )\s$m<DVimO'ftM\B\& 4 0 

4, 4 0 4 a£20&0 0 dtl£>;£#I£g|$7 9 4 £f3 

£, a 7 0(Dftm3<Dzruy2mic7r;to z^ici-d® 
ftM®mcm^*mftmT* 2 mm? ct\c&K> ®mzm 

4 0 3^5><DHDTV^7.-/^-HDT VOB^fifl^ti 
B#P E 3ttlEIS[5]S& 7 9 5 IC <fc «3 , ^lft^£EJi$nTi3-|i 
0S&4 0 4tC<fcD, HbVb-H, HbVl-H, HiVb- 20 
H, H,. V,.+ 1 ©4 0£D^(C^lt?»ni.o d<Dif£, 
T^yf-7 6 5, 7 6 5 a, 7 6 5 b, 7 6 5 ctel<D 
{iig{c$>!3, EIS^4 0 5f;:, HbVb-H, HbVi- 

H, Hi V»-H0 300fl^ttl^-r^ 0 LfrU Hi 
V,.-HcD{f^«7 > -l'-y^7 6 5 cOffi* 1 fr^BfP^iffl 
m&\B\8& 7 9 5 OA* 2 -\A* U I? 2 2;l/0$ D 
^iiJMSO^t^Htc^|il[pl£§4 0 4fc£e>n#M 
S^tlHsVa, HbVi, HiVb, Hi V i <D 4 -DCDf&ftfc 
#tte>*lffi*j£ftS 0 |g2t>--r?;bT-tiX-l'*y^7 6 

5, 765a, 765b, 7 6 5 c tiffi* 2 OfizBfCg 30 
t>5fc&, 4 0©f£^HiEi£Sg|$4 0 S'XjMSftSo CO 

£Mclt07 oon^to^fijsas-rsc^^j; 

[ o 2 6 2 ] £t c <d& o & 3 mvmmmvwmfcmz 
no t^mmmiammm 3 00 3 3 <d7u y tm-em 

o & 0<D|5) L^O^gg 5 6 6 2 0#£f 3 d 
[0 2 6 3] dn&07 2©£9&1i$£-i:5i:El7 0 40 

(D^mm^om^tmmic lt i o©£f&§§-eiistTf 

^> B m7 Z^mmt^t, 5 00X^7f, 7 6 5 a, 
765b, 765c. 765d(C e fcO, £1\ 
^Uct5V^T, X-T<y^765, 765a, 765b, 
7 6 5 c<?)AMl tcgjOHfrSo "T^i:, Sgl#:RgP 

5 2 2, ^2#gg[55 2 2 a, ^3ffSgP5 2 2 b, ^ 
4ffSSP5 2 2 cfr£>&^Hi Vl, HlVb, H. Vi, H 
b V,» ©fl^tf, y ^fcfl- LT^jSiSi 5 5 6 Oft^T 

zkMcxtizti. ^^a^nr 1 i<Dt&mmt 

CO^fi^(iX-T<y^7 6 5 dlil)M?>fttij*J 1 50 
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ckDI±l*LSa'7 > ^-yf-7 6 5 c <D\jj 2 liC'M^tl^o 
d ©H*{§{l^i 1 1 1 if P^S^fl^^^f J Lfc 
Hl V L -H/£5K>fI^Tfe3o ^<D^-l , 5>y-*2tC*3V^ 
T, XJy?-7 6 5, 7 6 5 a, 7 6 5 b, 7 6 5 c & 
A*2(C^t)^ 0 d o LT, 4-)t«H B V»-H, H» 

Vl-h, h l Vh-h^lthl Vi-ummf^^5 
5 6{ciM5»n, -g-fijc&s^tiT i mmmmhmzn 

%> 0 C<D^miMmt^yi-7 6 5 d <DtB* 2 £ ffift 
§155 5 4fr£fij*!£ft3o 

[0 2 6 4] c©J;9tLT, 3^opgii§y^ii^§{i 
0 2 ^0£"$§§£ 1 McitiMiT 

[0 2 6 5] £T> COMti, S-f^-T (C43^ 
THbV», H»Vl, HlVb, Hi VLM^A^^-ti, H 

(Dmrs^-f^y^2ic^x, HbVb-h, h b v l - 

H, H,. V,-Ht±m<DH,. Vr -HM^A^^-ar, « 
[0 2 6 6] feb, tilfefc, A*L/cffi^cD±fe^ 

(D$j~y<?<D}\mt>m^T^rzK>n.mLT^z>m'eii& 

mfflmcft$itZ>tzSb7.-<fvi-7 6 5, 7 6 5 a, 7 6 
5 b, 7 6 5 c^^^U^SttgiML, BfP^^p^-T 
§ d t ^i^g * „ LA -1 L Mfitioiiflfi^^H 7 3 
<D<t ^ {C 5 > ^ 1 t $4 5 >y 2 tCBf P^WfC^gf L 

[0 2 6 7] 0 7 3<DB$raESE!OD 1 ItMiEiB^O^ 

1 X-^?IJD 1 *a^U ^-r5>^l (DW^ct'tcD^^ 

y^;UT*HtVt, HiV«, h.Vl, h b v b {1^jMd, 

^ y^'20mmiCD2 =J-^y^)\sT°Wi V. -H, H 
bVl-H, Hh VB-H^ji^^«Dfg#(DB#raEB^ 

[0 2 6 8] ^tC§MHO#5g(50g(^V^ dtl5.<D 
^i'M-r^^ffitc-DV^TKE^^c S7 4(b)(iiMfi€ 
^Ox-^8 10, 8 10a, 8 10b, 8 1 0 c ©Bf 

mmwmzKto doutcfc^T, x-^oratcgijr"- 

£8 11, 810a, 811b, 811 c*fflnt5 0 
Ctlc%% 0 t%t, M7 4U)<D7ny?miC7ik-?m 

zmm^y^-^4 2 2«x-^^jd izmi a^sps 

2 1 £7^-y^8 1 2^LT^^i:f$Sa55 0 3tcA 
*|-tSo ^IJx.^, x-^8 1 OOA^T^agiJx-^ 
8 1 1 (DBZffltplcftmWimZft^ r"-^ 8 1 CKD&W. 
WT'fe, ^<Dx-^8 1 0 atfXJjtZCtlCteZo d 
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[0 2 6 9] 07 5fiHDT V^fS1-?>ii-&tDR#^E So 

mmT*&% 0 mz-i£i&mgri®<DWiii L *y*fr<oNT s C0273] zr, DzfmvmmfcitwammzQiis^ 

c^cti^-r^H,. VLfi^HuV,. (1) ^-rst, cfcOiS^c/Nfi^M^-r^o lot, iiHitt^§©c 

cn^Dl {i^O^T-^-rr*-^ 8 2 1 ©teBKBt^ /Nfil<Q-§{g^g{S^T'l±, Hi Vi {g*to3: fg 

EB-TSo ^1 f-V^^KOHDTVMAo^cffla-r iigNTSCif«?tl§. fit, C/Nfltf 

SHlVr, HrVl, Hh Vh{I^{£D 2{I^<Dx-2 8 2 #&C{gV^{i*ftTttin*.THi Vr , HrVi, HrVbJ^ 

la, 82 1b, 82 1 c©f4StClHS-rSc fSi:!ff g4?n, NT S Cl^SSt't^, £P>£C/N{I 
1 f-^^^;l/O^T©-r-^<DP^{cligij£DTV#ffl(Dlf 10 ©Kt/^fl^TOiHi Vt tCiPxTHi V» -H, HhVl 

lg-e^SSlJx-^8 2 2, 822 a, 822 b, 822 -H, Hr Vh -H &ff ££ftSfci6H D T VfIWPI£ 

c^#ffi-r-5fc^ c ©M^^sgp^ffrs&a^ jns„ c5LT3o<Di^i©j5ftMtf-e£So c<d^ 

So L> ^DSfiSOWDBfllVIAtSWS. 

[0 2 7 0] £tc, i7 60J;M:DHIf(C, r-* [0 2 7 4] C C ?M 7 8 (ill 7 7 OI$ffilEII<D«£© 

821, 821a. 821b, 8 2 1 c £ESLTt>iW| S3itfn-^yn7^i^to IWttti? 

1f<D#j|l#f#?>ftSo am©4 P S K-^4 A S K(D£o 2 ®7d «y *B**5D 3<I*t©£3 A*»a&5 5 1 

fc^/ftf&W5££fflV>T3t^{ITSii£K:^T-& fc«lStH7 4 (a) ©7*n >y ^H<D«|j«*lin*fc*jS 
So 20 IC&oTVSo 

[0 2 7 1] 0 7 7 MiflNTS C ilHDT V£i« [027 5] WlftZtiffl-t Z £9 4 $y ? I tC&^X X 

IB«£HDTVfcL<H:, ffijgftSNT S CtNT S C *8P5 2 1 «fc 0 D 1 (I^tf. A2JS&5 3 0 J: 0 D 2fl*§ 

f:HDTVOJ;9^3l0D^^aWfc2M£DPg^e #A*>£ftSo HiVi§o#««-ti«FBBWfc^(i5nT 

mtt*m^T^mmcD£mnm*i : T5m'£?<Dmmmw v^s/c^cn^iix-r^s 1 2tcj:o#gaJ5 0 3t 

®***o m^£, fggf^JgNT S Ci:NT S C HHD Sfefi LTg5ftSo C©I"Jiff£07 7<DR#P^EB 

Tv©3jso?w»*sj[2i-rsa^D m^£«:ffiiB«N 0£ffl^T«rs o *-f.*if-+>*;i/©HtVio 

t s cTOcffl^-rsHL viflretff-* 8 2 1 keb E&mmm&B5 0 3ca^ #sfflasns. #k 

StTtVSo X* NTSC<D#St{l*fT&SHiVB, H Sl^-+>*;K0HiVi, HhVl, Hb Vb##S$&3£ 

iVi, Hr V«©§^©{I^tif : "-^8 2 1 a, 821 ft. X^-y^8 1 2 afcftLT* -&rii£5 5 6<DBt£© 
b, 8 2 1 c OffiHKEHSnT^So HDTV©#gt 30 A^WfcA^SfU ■&fiE&32ft* £T Hi Vt -Hfs^f 

fl^T&SHi Vb-H, HrVi-H, Hb VR-Hfi^-ti *^figsns. tOfflW'fff 7 6 5 aOU^li)» 

f-^8 2 3, 8 2 3 a, 8 2 3 b fcEB£ft^S„ £>7.-< 7 6 5 <D\ti 2 MA*j£ft> £$§§5 5 6 <D 

[0 2 7 2] llTU 01 5 6^01 7 QO^Uyt Hi. Vi-A^jSPtA^J? tlS. 

Hfc^t"J:5te, HflHe!2-i?SiWbrcX7— UiEffi*© [0 2 7 6] &fc*>T 5 >**2 fc*3^Ts 0 7 7<DBfPI 

ns'j(bfj:j:saiaws:i5giie2S*4vsB j f»8vsB j f» EB0^-f<£?£D2fi^©Hi v»-h, h»v l - 

1 6VSB{ciiit)PLTV^S„ SftWfcliHi. Di&D,{I H, H. Vb -H{§^# A*)£ft#:lgP 5 0 3 fc <fc 0#S 

^©(p0Di-i ^•vy^l/Srffl^Tl^So D.-, f-tV* £ft, X>Ty^8 1 2 a%fl"l,TftfiW3WMt»5 5 6 

Mi.m&M2T*T£'<rz£o\cD,-2 f-+ DArb ©m^<OA^(i:A*^ti> ^fiB&liSftHDT VfUftf 

{cITiEti^^V^OiTI^^fflLTV^o D,-. titfjSftS. CCHDTVlf^'yf 7 6 5 aOtU 
f+V^;WiD« ^y^WcJt^TftSgfii^tf 40 * 2 cfc<3fctM5 2 1 fc^LTHD T VM^tfttlftSft 

3£&©X7--U-Mi{6^fcii>» fft©T-*8 2 l So ±^©£5^07 7 ©Bf fKffiBtc <fc t) 3MM'f S c i: 

a, 82lb, 82ickDC/NlOfi^*tti:^ fc J; tJSM«<0ff®SPi:'&dtS8oa*^'tifcB!JH-r S 
TtH^T'^So C ©fci67 ^^^-Jb^^^lilc^S®] V>-5S&*tfa&S. 0 7 7 ttl$MEWa'?tt D 1 , 

D.fl^tOff'DD,-. f-^iM/lC&Sx-* 8 2 Hi [0 2 7 7] 07 9«D 1 , D2, D3©3lOfeaPg 

D>- 2 f-+y*;UfcfeSffiOr-^8 2 1 a, 82 1 S^rffll/^c3O©|ggtD^*j!&ji-rS|ig^fi5[3l0lt 

b, 82 l c<fc0 g{IW«tc^<, MS'Jfk^tiTfeO fflEHia-efe*. H*^^*«t3tlRl-TVf-+>'* 
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x> 08 o fin 7 8<D7uy?mT*mfflLrz%m®icm 

3X^3*5 2 1 a*1}Uiifc%mmT*&Z>o 0 7 9©^ 

[0 2 7 8] ilfttt, B 7 7 ©Rf R8EHEU 07 8©7* 

X, 08 l ©B#P E SieB0©«fc?fcD l {I^{c£T©{f*f 
^P^fiT SC£t>TtS 0 f-^8 2i 

fcSUx-2 8 2 2©20©7-;m7-£ 8 2 1 a, 8 10 
12 b, 8 2 1c tjt^Tx5-ITiEfli**K«)T« 

s 0 m$© j: a tmawttt— Ji-pafesjyufliwta: 2 

-*©HHc»j0#fif-* ^^;U 2 ©SU7-£tfl£A£ft 

D, 0 7 9©BflfflEBHfcHi;»Sj5ffi#&n*o- 
[0 2 7 91081 ©BffflEBB©*^ HaftfcPgJf . 
t^^TW^ r-4»-8 2 1 , gijx— * 8 2 2 ©fcj£ 
\£vb]/-b*l/2 J Pi/3lcmt:-?<itlc£*), c 20 

of-*o£asifiox7-i/- F^sftK), mm® 
mm fcmztzct :os^ &mgg(* 

3J1£&S 0 

[0 2 8 0] 0 8 2 H\ 08 1 «Eli«<fc?4, 

2 3<D707^IT\ 08 0<D7uy?mte?xTWi$l'r 
<fc»3S#^1i^i:^So Kjmi08O 

[0 2 8 1] w±©<fc-5{c, 08 1 omrsmwmvj:? 

ggP5 0 3£j£§85 5 6cD^^rtJt|'iM-et§tV^ 

£ftSfc#>, £$£§5 5 603:90 3 2©HH§£-fi£g|55 
4 8 0rtSI5©lHlBirDy^*A*-r51i«J«^fc:jSi:T 
SfcHEMfc J: (7 v->< ofr©7*p -y ^^^fiJT±tffl L 

[0 2 8 2] W±<D«fc5fcLTlB#&«J«-PS^«A<«| 

ffi-ptstv^a&s^fes. a*. imms-z\u as 

£< ©#£{i£SS0!l 1 , 2, 3T-mfflLrcP S K-f>QA 40 

[0 2 8 3]X, CftS-COUffllflttFSKgWcfcffi 
0H*{f. 08 3©£?fC f 1 , f 2, f3, f 4 
©£{I© F S KgH*fT$*f^ 5 ©0 5 8 ©M 

^£JEB0©<fc 5 lc?)l-7it*fi\,\ &^;l/-7°©fi 

[0 2 8 4] H8 3fc43VTJi«48f 1, f2©Jii£tfc 
S8 4 l*Dl = 0fc£«U SSftf 3. f4©j^$ 
1*3¥8 4 2£D1= 1 ££8TSo ^LT, f 1 . f 3 
£D2=0, f2, f 4£D2 = 1 ££g-fSt* 0fC/^ 50 
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■f Dl, D2©&1 b i t, ff- 2 b i t ©PgJiS 

fiafararufcftSo 0fl*{& c/Noii^a t = t 

3fc*VT, D1 = 0, D2= 1 flTOT**, t = t4C 
&V>TD1=1, D2=0tfff£T£3 o &K:C/Ntfffi 
l^S^ti t = t 3fc*^TDl = 0©#tf, t = t 4 
^TD=lW*«S4lft5. C -5 LT F S K©RiJi 

^sse>j3, 4, 5T*mwLrc.mmm 

OBlS!OiSaSfcC©F S K©pgJ§3!©£fii£3£fa££ 
[0 2 8 5] X, 08 4©<fc-5&> 7P'y^0fC^-rfiS 

[0 2 8 6] 08 4immmm (Recoder)/! 
{H$ (Transmi t ter) tW^M (Play 
e r ) (Receiver) ©7"n -y ^0£^ 

to 

[0 2 8 7] 08 4©7*Dy*gUcfel,v^ iMfliS K 
SiSa 4 3 ©USSW 50VSB-ASK «»5^3l<g 
til 1 ©iMfl[5IS§5 a£§2ilgg$Mlri§i{i^7>78 5 

7 'afci3#fr*.» &m®4 3<D§:m\El®2 4 a^fSMS 
£fl^7>7°8 5 7 bfcHtfr*S<:fclC«fc»7 £<H 

ttiTVSB-ASKtSSfeft, VSB-ASK{=^ 
«-ASKM^i:#ISLTift^-rs 0 
[0 2 8 8] 08 4©»^*lttWr5i:» HDTVff^ 
(2 Video encoder401 T?ff8&£ftfcf£ 2 
0©T"-^tc^HtP>n. Si X— *5»J14E C Cxyn- 
$1 4 3 aTKDfirefbStU Iff 2 7-£?iJte E C C 7 

4 4 a-pKOiff^fkStlftft, Trellis E n c 
o d e r 7 4 4 bfc£D> h UU Zft^ftSttT, VS 
B-A S K©Mo d u 1 a t o r 7 4 9 CAS. Rec 
Oder ©if-g-li Offset Generator8 
56tj;^ Offset e^ijPx.fc±Tl5^l5lSS8 

5 3fc«t0x $Mx-7°8 5 5±{cIdi!£ftSo feiMS 
ft© Transmitterl ©^-&(i Offset 
Generator 8 5 6iat5 DC^7-t!7 httE^: 
A S Kff^Cfia^-tf-TUp converter 5a 
t<k03IM^nSo DC^7-b-y r-£-£5;r ttCck^ 
ff^4 3tc*+U7H43b<§Stc&« 0 jMfi^ti/ctuiE 
©4VSB, 8VSB, 1 6 V S B©V S B-A S Kff 
^{*7>xx3 2 bC«fcOSfl|$tlSffllaiai2 4a^i 
T\ «P§§8 5 2 afCATJ^nSo 

[0 2 8 9] -s, iBSSS-eies^nfcaas^tis 

4^N«y F 8 5 4 a T*fl4*nTSF^I3B 8 5 8 ^^7(81 

i;<awjg8 5 2 b'xjM&nso 

[0 2 9 0] a^g§8 5 2 b^A**nfefi^(4ttW» 
8 5 2 b©7i-;l/^8 5 8 a«gt, Buii©VSB^© 
A S K'{M.MWt8 5 2 btc<£ *K «p^nS 0 «Pf§^© 
Si x-*flK4E C Cf3-^7 5 8 atc.kt), 17- 
ITiE^n, nZT—WMtT r e 1 1 i 5 
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9 btE C Cf3-^7 5 9 afCfcOx^-iTiE^n 
So ^LT If 7*7=1-** 4 0 2(C<fct>, BWI^fa 
g£ftHDTV, T V{=^feL<t±S DTVOff^tti 

ft^nso 

[0291] Trel 1 i s nmt%s<D&Mc J: K) @S§ 

U §2iimg8©ifflft*^#£nSo c 
§{§#4 3<DF i I ter 8 5 8ali, 013 

{i* + u 7 -v u 7 nrr * «t 9 & 7 * ^ * # 10 

tt^&^fc, < L^cOF i 1 t e r 7 6 0 a4ffl^«C 

#>0 6 51Ztk?£o K, x^-U-h^g|57 8 2CJ: 

7tanV7^7 6 0 a*ONU ilSStffc 
OFF t* S <I j; 0% F i 1 t e rtasff 
^ftSrlSK-ciitfT'tSo 

[0 2 9 2] $7c, 08 4 01^1 r-*5Ui:Sg2T 20 
- * 5>J <D *> , m 2 r '- * 5»J 07u X v - U- r- 

3:^j:II^Hi gh priority (HP) 

[0 2 9 3] 3 7, 017 2lC^f £?{C8 V 

SBV16VS BOC&SHtefc^T* Btr^fj^nfc 

e c cr=i-^-ososTiE03- F^ymyf 

ty^l/T'lA, Hi ghPr i or i ty (HP) i 

s» h pfli«ox7-u-ht4ia< a*fe*eas»fc* 

l>T££ggy-<X#fg£U8^#&fkLL owP r i 
o r i t yflHR (L P) ««#«*SftT«>, H Pflffil 
®7*-*te$iI£ft&^^7^Jll**f#£ftSo HP'lf 
LTBUJ&D-7 • **7>7;l/1t**i«7ny*J|t 
fiff)f-?/^ h ©7 F U^f0^7 £*-'lifg££3M 
-rsci:fc:«fc!>**7 y r;i/©*^Si*lfflS^ Lffl& 40 
L T x * 7 y ?;l/ft?Rfc£ tifc«B*W«-P £ 

T v#ffl£&sgg0ifflKT«i-f S c 7 

[0294] mmm e > m e omRfe* o 

BfflLfc»&*3SLfc#» H CJf^ST-0 1 7 3£>7n-y 
f BUc^-TJ: 5 &£{ficQ A S K eflttr34>ttftEft??£ 50 
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ggtct*fg0S^fSffl-rSili:^T-f So ASKcDtftl, 
PSK, FCK, QAMfc#f89!£>C-CDM£3*jS 

TSo 

[0 2 9 5] t-f. 1 6QAM^3 2QAM0«5igE8 
C - C DM^ifc&Sflj Lfc0l*fflV 

rpgifkfecfcowfk-rs^ji^iK^-rSo 08 4 

fig^J 5 X-&m<OV S BH9 A S KfcJB^fcfiS • §2iigE 
■JCOVTBiWLfc^ C<D08 4<DA S KSQAMlC 
K*Tfeffli;ajR3WI5n*. 08 4, 01 7 37&Q 
AMtC-CDM*iifflbfc*&i&Si«-r«. WTQA 
M*C-CDM^S{bLfcfe©%SRQAMfcif^o * 
*50 1 3 7 £0 1 5 4 Tt±, ^fgBS^fEjgv-XTA^jS 
fflLfcif^^-rSo 
[0 2 9 6] 08 4, 01 7 3Zimt&£. 

»x>3— £"4 0 l<Dmi ffl®x>n-^*4 0 1 a i:^ 
2HHixyn-^4 0 1 bfc«t0iS«^i:i6«ig^t 
»HLffiRlU A7jgi5 7 4 2(Dtp©^ 1 x-^^JA7Jg|5 

7 4 3 1 Hi vl mm<ommm^ m 2 r-^w 

A73HP7 4 4tH. V B f£^9$^{jffimM3^«A 

7^jl, gm.m%*8 5 2o*o^aap7 4 9tA7j-rs. 

3fl-7-*?iJA?jgP7 4 3THi, x^-iTJEa-F^E 
CC»7 3afc*V^ffi«ffl#fcf?HlP*tl5. % 
2f r -^5"JA*g|57 4 4 £X*SnftSZf-^Jtt 1 
6SRQAM, 36SRQAM, 64SRQAM<D^ 
□ , 2 b i t , 3bi t> 4 b i t , £&S 0 CCDfl^ 
SECC 7 4 4 ak:«t*)KD^{k?nft«TrellisX 
£*gl$7 4 4 btCj;»3 1 6 S RQAM, 3 2SRQ 
AM, 6 4 S RQ AM©*&, 0 1 2 8 (a) (b) 

(c) t^-TTrellis Encoder 7 4 4 MC<fc9, 1 
/2, 2/3, 3/4<Di±*<DTrellismt{fc2nSo 

6 4 S RQAM©^-&, miT-$mZ2 b i t 
T*£2x— *5>Ui4 b i t fc&So C©fca6012 8 

(c) (C^TJ:?*TrellisEnco(ler7 4 4 b£EV\ 3 
b i t 7-^^:4 b i t t LfcRatio3/ 4 ©Trellis E 
ncode£fT5o 4 ASK, 8 ASK, 16ASKOi 

mar? i/2, 2/3, 3/4ohuuxx>3— 

FfSo C-5 LT?tfiatt±^0, 
S-^7-x^-|TJ£^^±^Sfc4?)[5|-(D7-^-U 
-hOxv-U-h^WSCt^T-tSo ZOtzibM 

So USSM 5 T'l^BJLfc 8 V S BOfiSl^^f AO« 
^, 3bi t/symbol 7$>Sfc46, 012 8 

(b) (e) JCTjVf R a t i o 2/3<OTrellis Encode 
r7 4 4 g, Trellis Decoder 7 4 4 q^^fflTf, ^ 
O7a-y^0(i01 7 l©«fc5K4*o fib, Trellis 
EncodefilsIK3S'«BtJC**fc4&» ^SS0<J 6 <D0 8 4 ©7 
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n^HT-tix^-b-hcD^fgt^i T-ZMclt 
«SLTl^V\ m\ x-^iJiDg^x'-^iJ©:^ 

£?iJ£Trel 1 is^ftfS Ctta^ x^- U- F if 

imznz* mi^-mcDT r e 1 1 i s^fniHiss 

Sig|$7 4 9?gp£nfcfI#y«?f£[H]g§8 5 3(Cfc 
1>T> /W7Xfg£§§8 5 6t«kO AC/W7X£tltg 10 
rp§§8 5 7 a.lC^^mt\i^t\m^y F8 5 4(CckOK 
Mx-^8 5 5±tCfEi^tl3o 
[0 2 9 7] §e@{Pt©7;*— ^-y FttB 1 1 3 ©IBS 

£*§jaa8SEBBiKjs-r«fc 5 (cAttft f c ft sa&iMM* 

t>O09*tif 1 6 S R Q AM(D±if 8 5 9 ttiBBtf SHS 
£ti3£:i:t>{c, f c ©2fg©2 f c ©JTO&£ko/W 
D7hf P (1^8 5 9 a*Wf;:|B^n§„ fflft&f 
b,as ft3/^<7Xf§^8 5 9 bfCcfctK A 

1 1 3£3VT3Jl<D5-5 2jf©Pgjf§y©£ffi§EiS# : £n 20 
T</^fctf\ ES^T?tSBBffittTh-l-2, Th- 
20 2^#ftt§o I2iM©C/Nlx^;WcJ;9{l 
^8 5 9^:52ifti)^8 5 9 ©##IE 

[0 2 98] 1 6 S RQAM£ffll^fd§£, is 

^ElIttHl OOJdfCft*. X3 6 S R QAM^ffl 
V^c*&» m 1 0 0©J:3ti:^:^ o 4 A S K v 8ASK 
*J§V*fc«£» 05 8, 06 8 (a) (b) ©<fc?ft@E 
BfcftSo dO^^S^-r-S^ I^'yF8 5 4 
fr5>&, il^ 8 5 9 i/Wn 7 Hf 8 5 9 a 30 
2tU «rlJS8 5 7 bt«t0iirti?n«. il©<§^J:0 
J$jM$S£[5]Eg 8 5 8©7-/M8 5 8 afC«t 0 2 f „ 

#58 5 8 b(C<fc D f .©«&i&b^4£*UI3ilfi|5 7 6 0 

0{C*5^T±{I^i«tli£tt3o COft HDTVfflf 

1 6 £©£€^£©#91 t^-r < ft* fcftawau 7 

6 0£ftV»TD 1 i:D2©3R^«il?tl5o ^UT® 
*T3-^4 2 2 tc J: 9£flWi?££ft£>o HDTV 40 
VTROlBMitf 1 5Mb p sOHDTVOSEtry F 
U-h©TVfil^OT}4«nS. C/NPIIl>kri 

i:»j3SfflOfl5C/Nl!r-'/fctt 1 0 d BfcLkC/N© 
S^feSo gffiftC/N{I<Dfg^t£r:tr-78 5 5^ 
'ffl^fc«£ttC/NffijWSl^fcftl 6(1^3 6{B©{I-S| 
jS*£T#»J-*-*<:fcM«L<4*. C©fcfe?gl x"- 
2?|JD 1 tt?f£?S Sjy^2-r-^5UD202 b i t t> 
L < (i 3 b i t t> L < fi 4 b i t ©r— ^fll^S^T* 
1\ £ 1 b i t ©T-2?U©&tff?±£tt 50 
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5. 2«©»lS0HDTVffi«ffi^*E»S£Lfc« 
£\ fic/Nx-r-PttiS«iii»^ttfl4*tiftv>fc 

7 Mb p s©7-f FN T S C © T V ff^tflitf] S 

[0 2 9 9] $fcH 1 1 4<D7ny^0JC^f «fc3t^ 
2r-^5iJttJ^aP7 5 9 i:^2T-^?iJA^gP7 4 4 i: 
S2l«T3-^4 2 2 a**»U fl 1 T-£yljD, 

o**aawr«s©QP s K9©ssmi*t>offiif 7 

hU- FHfl3©fEiili£gB8 5 1 fe-o©!^^ 
UTSST'tSo £©»«&£ lx-*?U©#©KSIf 
£#fT*3o 0$ *) FN T S C KOHi«m# 
^IB®B4T-t So x$©H D t vfflwoasey F U 

- f ©ra^atsassttfcH^ c / N<i*m*r s tf^- 

SST'ff £Lfd§^ aS 1 -r-*ylJ©D 1 {i^©#tfB 

tstu y^FNTscm^tti^^n, ai2x-*yij 

lifS£Sftftl\, O$0Hi;ieJiS©HDTVfi^8B 
5 5*ff£Lfdf£\ -£©« 
Jtft«fi8©ISSfl4SHT-ti H D T v{=^ -£©«# 
ft««OS3»S^SK^»7-r FN T S C T VflWff 
St'tS. O$0 2JiOPgJiO«^Sft*C/N<i*t 
ox-7£Mft5f2£SPi£x-*U- F^feojig©^ 
T 4 OOlfi^to-frO^SftttA^-r § t ""5 
ftj»»3y»*o CO«^, HDTVgJBIjlfcJt^TNT 

sc#ffl««*b<iB#ft««fcftao jW*wttt«* 

tf E D T V(Dy?n-$r<D®&MmteH D T V©t3-^ 
1±<T 1 / 6tcft5 0 fi£oTfi«tg*tt^rlHcffiv>=iX 
FT^TtSo COi^JCHDTVfcEDTVOiaa 

*^t«-6ft^61t38tt*^5nsti:t{c1f*fcfl[) 

amtttet^TtSo ftoTtffcfcRjSMtLft^sBSii 

4SB©StS^IIS-rsci:t>Rjffii:ft5o c©ffl©S! 
[0 3 0 0] ^M5T-|ftH£LfcA S K £J:S3ESt, T 

tSo ^aE2ffi©as»*^eti:LT0 5 9 (c) (d) 

^06 8 (a) (b) £^-r<fc5&C4<i©A S K-"f>8ffi 
©AS K©fl^^ 2 0©^-^C^Ht > 2Mi:3S 
©Pg^ftT'tSo 

[0 3 0 1] A S K©^B-©7*n-y ^Hti08 4 tfEQt 
T'&Zo mi 7 3 ©«fc 3 tftSo T r e 1 1 i s t A S 

r - d» *SS8iJ<b1" * c fc fc * * SftSftft gffgSS t» r« * 
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So 

[0 3 0 2] fc05iftte»C , OV>T»'* 

s Q mm. vimmmn^woffl&*mfet%m 
mm^x^vz §ifei^c/N<Df-y»>T 

-fs 0 tp.tf i o^Buox-yfcjt^T, gaac/Nfi 

1 0 d BW±fS]±LTV^o C©il^ IlSEfrP. 1 0 
^~2 0^<D^*fCfc^Tx-^14B^[B]±LfcBt^ 

<Dm&®Ltktz>ztmmimLi\ z.<otcibmmm io 

[0 3 0 3] LfrU *f|Bg£D^ £-f\ Ifff-y 
T?H 1 x-*?iJt> L < till 2 x-*?iJ£IS§iB£T S#l 
l^o<So #tc*S*x-7©C/Ntf*rl3U:fa±L*: 

PgJl©6 4 S RQAM^8 A S K mmn^t S X-/ S 
-HDTVVTR t ^£5&*{^ & 5. H 

^Tm3x-^?UST3lie@$nfc^x-^ lg 20 
1 x-*?^ Iff 2 x-*5U LaWE*?l£T»*4lrMB»» 
©2jf©IMBiPS£gBT?f£Lfciil^ S3f-^ 

€So ^©fc&HDTVfl^km^tlSo C©fc46fr 

^Tf S£v^Sftlltf££ 0 

[0304] CCfl8 4 <DS^S)^©iKB^(tM?) 0 If 
%L?Z>mm%.7—78 5 5£f&^-N>;/ F8 5 4 iUgfl 
5 3fc£9#£{l^S£L^ii2§8 5 2 

izmzo mmmmmm 1 , 3. 4 tf5(£p«&»fi^ 30 

Vitabixa — ^H©Trel 1 is-Decoder 7 5 9 blC£K>, c 
ode gain©^x^— !TIE#£tU i7~ htiiS< 
. &S D DK D 2fI^t±li#f ; n-^-4 2 2feiJ:D^ 

mttiH d t v©w«#^a**ns. 

[0 3.0 5] W±H:2-30|8Ji*t,O««IB»II^K« 

1 3 1 <D7uy>7m*m^-cmm-r5o g#W£H:* 0 40 

8 4 fcBl^j«?fc5tfSlx-*5»J*TDMfcJ:D, 
£ 6 £ 2 >*;l/fc#*J L 3 SSiitc LTV* 

So 113 1 tc^-f £ 9 {c, S1*H D T V{I^(i^ 1 H 
1x^3-^4 0 1 aOtfOSl — 1 ^4 
0 l c 2BH«xy3-^4 0 l dteJ:D> 

tW$.<Dmmt^OZ-D<Oy"-^. D<-< fcDl-2fC#(t 
2*lA*lHP7 4 2ff)Sl x-*?iJA±jgGKA±l£ftSo 
MPEG^'U- K©®ao-r-^5»JDi-i tiECC coder 7 
4 3 atcfct/^TCode gainOiSEl^KiJfriEfl^tJ&S 
tU Dl-2t£ECC Coder 7 4 3 b fc:l3l/>Tiim©Code gai 50 
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n*fcoK*3lTIEra#ffc*£n3o Dm tDl-2tiTD 

4 3 ctCiOBf^Sfk^n, —D<DT- 
■ fcftSo D. i:D2l4C-CDMgiifiB7 4 9-pgfl;£ 
niim^-v F8 5 4{C<fcD$fvr-78 5 5±fc, 21 

r-pgiieg^nso 

[0 3 0 6] S^Bfttt, i&M'vy F8 5 4K*0B^ 
SftftESSftt, H8 4TSBWLfc©fcra«©l!jttfc 
£9, C-CDM«ISgB7 6 0K«fc9Di £D2fc8HH3? 
nSo ^ lx-^5IJDaimix-^tti^7 5 8©* 
©TDMSP7 5 8 c fcfcV^C* 2oW7"f +y^l/D 
,-. i:Dl-2&dS8S£tlS 0 Dm &±Code gain©i^V>ECC 
Decoder7 5 8 afcl&^T, ^OITIE^ tlSfci6, Dl-2 

i»f3-^4 0 2 afc«fct) LDTV*^Decode*nm* 
£tlS 0 -^Dl-2tiCode gain©il?f?©ECC Decoder 7 
5 8 blOS^TWWBllEZnzrcib. Dl-lfctfc^Sfc 

*<4^fc!5^#*t\ fit, Ml— 2iSflix>3 
-£"4 0 2dCfe^T«Si2*U Dm fc^jSStTC* 7 
>T FNT S cyu-KOEDTVS<tfi*Stl5. 

[0 3 0 7] ^2x-^^JD2tiTrellis Decoder 7 5 9 
btC<fcDVitabi^$n. E C C 7 5 9 a t«k 0x5- 
ITE^n, ^2jffi^xyn-^4 0 2 b£J:t>ffi$iitt 
{S^fc&O, Dm , D\-2t^^tlXHDTVt>mt! 
£ftS 0 C©if^-©D 2 ©C/N©igfiittDl-2<fcDAt 
<itt§c fi£otf-^8 5 5©C/Nffi*VJ^V^ 
£\ Dm Of HDTV*m^n, JI#©C/N<I 
(Of-y8 5 5 0l^DH , Dl-20$t) EDT V*^S 

C/Nffi©iSv^r-y8 5 5%ffl^Si: 
Dm . Dl-2, D2o£t)HDTVf§##i9£Sft§o 

[0308] lHT3 !©Pgg©iS^iaSS^SB^ 
HSfS. HU^©<tolCr-^8 5 5(DC/Nltax 

-f y©x-^ 7. h tc JS Dfc 3 o© ^ l/— F©iIH©iffi 

[0 3 0 9] %(C^S|0II^ORIJIEilO%K«j!B^ 
SHI 3 2©ia8hv'y*B£^f <fc3»c«5Cr-78 
5 5 ±KI47S^V^ft A ©IE® h77^8 5 5 a i:ffi© 
7 i?-?*n<D B ©E® h77^8 5 5 b tfBI £ ttT ^ 
S„ 0^-rS<fc3tIB^hv-v^8 5 5 a ©*&g|Hc C 
©SSE»fil«8 5 5 cfcKtts flfi©IS«*D.- 2IB® 
tSS8 5 5 di;-rSo cnS*^©S5Sh5yi'SS[^fc 
Of'M<tfe 1 ^miSttSo CCDcffCtiLDT V 1 7 

u-AtftfEgsn-rvSo ^mc€^©D2ffi^«iaii 

h77^8 5 5 a ©^fii«©D285SSIi« 8 5 5 e ICE 

its. mnmmmmmzimici*, c©ie^7*-v 

-7^jH0B^tti7> ; vx^ A©Hm^7 F h V- 
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78 5 5 f imicm-r£5lc®M.h7vtt-$iL%:< 

ft£ 0 mi 3 z^tt-mm^x^y—^^cD 
m^mmcmfeztirzD,-, mmm^8 5 5 c^w-t 

p^ifcftfr e>ssH-ft© l d t v ©^£ft witfff ££n 
s <o *<Dmmm*mm? t ^ ? * t ft 

$jH#£&o 10 
[0 3 10] £fd$}MD?i£B^C(±^\<y F Mx-7.8 5 

ftV\, L-frU C©i§-&lC:fol>T&0 1 3 2T^-TIB^ 
Si7*-V7F^ffl^f;i^ Dl-lie^Hc^S^ 
T't Sfc&L D TV^'l/- FcQ®«©ftiIi#«6<jic ft 

[0 3 1 1] £ 3 LT, *IPjm3:s5iiF^y^<7)-g|5 

ffl^tilEgM/jft©^^^ L D T V^b-FCDHM 

iSii^^fciaffi^fiiii^gtc ft § ? santf 
[0 3 12] XK. 2£{c^3§©if^lf£{cttJ6-f 3 

^$8 5 5 C^lStf, LDTV^l 7U-A^fg^-Ti) 
i^&fCD.-, 16^1^8 5 5 CtD-mzSbfcm^ 

iodi, • Dzimmns 5 5 h^tstt^o commc 

fetf^T^-Viy^/UD.-, t«LDTV®17l/-A 
©-gP<Q'ff$Btf!B§12ftTl,^ 0 L D T VO^D<Dtf$8 
£D,-, • D 2 |B^f1^8 5 5 h<DDzimffiM8 5 5 j 30 

*;l/D.-, ©3~5{g<D-r-*IBS*&&0 0 m-DTD 
.-. £D 2 T* 1/3-1 /5©ffii»<D-7— 7±CDLDT V 
(Dl 7U-A©'|f|g^lBiiT-t5o 'Nf Fb-Xtf^e, 
K$<,>®i§re&3t|illc8 5 5 h, 8 5 5 j IClBIST-tS 
fcft, ^<y F©hb-XB#^T 5 , {Cjt^TBf r^tffi^fe 
l/3~l/5fc:ft3 0 ^oT^iiOjiS^feT^-y 
FtDMx-7tf£e>£<ifU^Tt>, ilO^^ft^Mx- 
7f£6tW^<ft3o CCOTctbD,., ©illicit 
^T^5.ti:3~5^jlV^MDBt{Ct^^LDT VO 40 

[0 3 13] C<DttlZ2mm<DVTR(Dm-&. DzfB 
iitg$8 5 5 j £ff£-f 3$^tf£l>fc:l6. ifi§<D¥M 

fet>T« 2 pgittk^r 3-5 ^iii^ii! k> mic&mm 

H«f£tfT?ft<, aXFtC^CT^Rlt^S^iMD 
[0 3 14] ^*3^Sg^jTii^§y^li7?^ffl^fc^ 

1 6QAMm<Dmn<D&m?i]£-i:'$>, mmwvmim^ 50 
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itttfi 7L \t *%m\c <fc zmm *) nsEffmsts. cut 

[0315] '&%<Dnmimm*zffi?ztt<DimiB 
scDf-^^^v t r ©aaa^STttjffift-f — tc 

iMRLT^Sfcft, ^&0f?£B$f;:&7U-A£>|^-f$ 

fci6ili®£>&7*a >y ^cDBf r^ffiO-fnfciiift Lfrff 
**V\ LfrU *»WOPtMSOHDTVVTR"pa 
L D T V ^7*U- K-Ptt**^ ®E<D&7*n »y *<DB$ffl 

[0 3 16] *f|B^HDTV(D3lcDPgJiIBS^f^ 

rc&stmn£M<D c/nwm^z t«H d t vh©^ 

(SI»fiTVi§*I£?tS. *-LTfB§f?£f&©C/ 

£\ 7-YFNT S C^fOEDTV^U— KOTVO^fe 
L<fciM§!JtNT S Cf©LDTVy't/-KOTVi 

[0 3 17] tt±©«fc5fc*$SB*ffi^fc»iKff£aHi 
tfc^Tti, C/N#<g< ftofd!^, x^-U-h 

[0318] mmm 1 ) nsg$i 7 \&&m* 4 pgi© 
4 pggcoeiMTJst 4 mm<owtf-*w&*&.H'&t> 

^Sott«fc!309 i©SS««1S«Hk:^-r<fc3f::4 
*oSiSS«*^t«o Htc^-r«t5lcgrtl!!l»cSiS 
fgS1^8 9 0 a, *©^KB2SM^«8 9 0 b, ^ 
3SiI88 9 0c^ S4SMfl«8 9 0d#«'etSo 

[0319] 4mmznmtz>icimmtc&z>4m<DV!} 
wmm^^-miEmtKDmmc 4 m<owm&m 

ti^tftC/N^^gfcftS, ^iSRT^ftci: 

[0 3 2 0] H9 3ti^iilHlSS3O7*P-y^0T'fe§^ 
SI|5|8S3«^^SI|alK8 9 5 t 4 -D<DJ±m®&frP>M 
fiSt^n^o »§£[US&4 0 4 a, 404 b, 4 0 4 c ©ft 
gi5©S*Wft<ifiSt«, H3 0OSliai»x>3-^4 0 

i <Dtp<oftmm&4 o 4<ozfuy zmtm\j%(Dz*mm 

fi^BSfSo »*IhI»4 0 4 a«id:lRfitffl^«iS«l£^ 
Hl V l fcSf«^H. V„ ttpM&ftH* Vl % Hl V„ £D 4 

WI^O^{Cft5 0 
[0 3 2 1] STA*LfelMHffll#ttl!ltifc»li@tt4 0 
4 afc*DK*jt#fcfi«jS#fc2Srai£ti*. 7j<^Pi: 
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t, xMmtfmmi ooo#©hdtv{i^©i§-&h 
Vimimm 5 0 0*©, immmm^^i vm 

[0 3 2 2] i&WfcftO^ Vl mteft&®$& 4 0 4 c 

w\zft%o ^THi v^ti^mmmz 5 o#, * 

L Lfig^ttE»ai5 4 0 5 a£<fct)EI8S*U D,-, {§^§ 10 

[0 3 2 3] Hl Vi©&i$$#©3j?!c#{i£f£§g 

7 7 2 c&C<fcD lOOLHiB^SSh, E*6iU 0 

ftftgltt 4 0 4 c ^-a-SJtgg 7 7 2 c (OIBKCSSSR 

[0 3 2 4] H«JS#©HiVi, Hi. Vh , H B V,.©3fiSc 
#»i£jSi87 7 2 afc«k*)-OOHiVi-Hiffc4 
3o EWi^J^IlTkTfct 1 0 0 0*<D«^ ilOf 
^ti7j<¥, Il/:|p](i: 5 0 0#~ 1 0 0 0 #©$#£& 20 
o 0 ^LT#iitlH]i§&4 0 4 bfcJ:9 4o©j£#f«:#JiS 

[0 3 2 5] fctHi VitftfjfcLT*^ SB^flRl© 

5 0 0*~7 5 0#©jS#*<#li2fl3o CtV&HHff 
ft« 0 fLTH.V., H, V., HiVl©3J«#«7 

5 0*~1 0 0 0*©S»*t^ £iRS7 7 2 
JffStU HH^i:ftDE*«P-4 0 5 dT?Elt?n, D 
» imtLTtiitlZftZo -£HL{s^{±D>, ff^i: 

LTtU^I^nSo fcTLL, oIDDh E^ttfll*. 

(f 0 *~ 2 5 0 *UTOJK», LHO$0Dh ft^te 30 

2 5 0 *J-X± 5 0 0 *«T©SSM»H 

2-, M^«5 0 0#W±7 5 0*£lT©J*Sh HHOS 

0 D« ll^fi 7 5 0*W± 1 0 0 0*JWT©JSS»lS 
Mto„ c©#»@B3fc<J:DfcJ8I!©-r-**3i# 
•etSfcV^flbStffc*. £©09 3©#III§IS&3£/8 
l^THSfififl 2 TBtfB LfcH 8 7 ©SUSS i ©*©#«ia 
tt 3 ©»»*«**** cfcfcj;*), 4jp©pgJII!£ji 

[0 3 2 6] C^LTliJiS^-^WJSfcBJillfiai* 

4: lc £9, C/N©£Tfc#v»gfflS«lfc 40 

£08 8©£2^tt£iqi;ttj£&ftflF-e$S. «oT 

[0 3 2 7] HBi#l 2 fCfcl^TBI 8 8 ©§{l$©7o y 
tU x^— |TiE*n> D.-. , D<- 2 , D*-. , Dm ©4 50 
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[0 3 2 8] CCT-09 4f±£-$g|3 3 3©7n>y^0T- 

A7j^ti7cD,-, , d.-2 , Dm , d 2 - 2 mmtw 

g955 2 3 a, 5 2 3 b, 5 2 3 c, 5 2 3 dfcfcVT 
fffi^n, H9 3©»llEIBfc:feVT«fll!LfcLL, L 
H, HL, HH{f^ £©{f^i, 7C©^fI^ 

©zk¥, liiI*iRi©^«*i 4:-rsi:LLt±l/4, L 
L + LH(±l/2, LL + LH + HUi3/4, LL + 
LH + HL+HHttlOfi(j(tft5„ LH{pf«#l§§§ 
5 3 1 afcJ:D#K3ftiIi«l£'JKa5 5 4 8 attSVTL 

Lm%t.-&&2tixm&&ims 4 8 c©h l vijss?t 

A^D^n^o H^fiKgP5 3 1 a©tW©lttWte:ll8LTtt 
12 3 2 ©iiif3-^5 2 7TSttliHL;rc©"eWrSo 
HHffi^t43ftB§5 3 1 bfc«fc!)#>iS*U 

^ass 4 8 bEAasn*. h immmm^^s 

4 8 biC^THH^fc-a-fig^tl, HiVi-H^fc 
&!)»1S5 3 l cfc<fcD#gi£ft, Sn«^ffi5 4 8 

fc&0^«53 3*^ffi*?nSo ^LT08 8©3!2 

£fmi©tftfj953 6TTvm*t£&Daj*j£n3o c© 

gft^tfMitl 0 5 0*, %3l 0 0 0*©HDT. 
V«#a6fcfH9 l©3*gi[&SHfc:*Lfc4 0©g*g* 
fffc J: 0 4 o©iBH©T Vig^sestiSo 
[0 3 2 9] T V<i^©iBK*!¥L<BiW-r*. 09 1 
£08 6*-Ofc3:i:ftfc©tfia9 2©e^lffiii0 
T^5, iliDj;9l:C/NOfil±ttttfiIS8 6 
2d, 862c, 862b, 8 6 2 a tC&^TD.-, , 
Dx-z , Dm , Dm i:^fcff^Tt*IBJif-+>^ 
;l/*^iiip $ nf- ^ Sft^ ^. 

[0330] iummmommfa&om&a* 5&mmm 

«jfiBI©«fc5fcC/N©|Rl±fctfefc:LL, LH, H 
L, HH^©KJif-fr>*;W?l4Sti5«k3ti:4 

«oTS6ffl7yr^6©Elt*HScJ<fc:otu B 
HA^-TSo L = L d ©Bf L L {§^\ L = Lc©tL 
L + LH{f^, L = Lb©^LL + LH + HLlf, L 
= LaOI*LL + LH + HL+HHlf*iS4?ft? c 
S£oT, J^fl^©^«^ 1 ^-TSi: 1/4, 1/2, 3 
/ 4 , 1 ©^«©fflK*^4r ©SfflJft«T»^ 5»tl5 0 
fi^^SiSjiS* 1 0 0 0*©H D T V©^, 2 5 0 
*, 5 0 0*, 7 5 0*, 1 00 0*©TVl^ft, 

m&mtfaimtKZo H9 6ttSe*©"r^;l/HDTV 
&iM©»^©S<Ul6*HTfeS, m^WZtrtSi&Sk 
m&ttVtt. CNAW. JWTT* T V <g^©|f £ J4£ < * 
BlHgt'Sr^o (jeoT-9--e^xU7E«R©rtflHK:fe^ 

t tftsja i:©gg^%^, ^wff-PB x epT*/jvr<fc ^ 

t§iT't%l\ 0 9 7li.*f%W*m^rcHDT V©Pi 
JMSaSoSfiMjaBH^jS-r. 0 9 7t^-TJ:5lc, sgsi 
Lat'C/N=a> LbT'C/N = b, Lct*C/N = 
c, Ld-eC/N=dfc&D&4?©£fcJt!!«T?2 5 0 
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5 0 0*. 7 5 0*. 1 0 0 0*©®Htff#6tl 
3 C EJtLafclF»n?t>C/Ntf£TU HDTV©Hjt 

0*. J-^h*«tf*FiftjSi-ett7 5 0*, g»)9F«3 
©Gtfe£?i*2 5 0*, fl&Ei:<D»£iftJST&3 UlM 
■P62 5 0*<0lSl?S4T*t5. «±©«fc?fc:LT# 

i;si§©*ihd*»2su d« , n d» 

[0 3 3 i]. mmms) ut. miv&mmzBmtc 

5.811 5 0JWWK«0»»l«orPy*Ht* 
l/W^ 7 6 2 3tP6XA*tlfciifS#O^PttJEIfia! 
4 0 5k«J:t>t9^LfcP6JBK|jfiO'r— *Di, D 2 , D 3 
fCffiStftHfffc^fU Bf$HWff7 6 5m>T^ = y^ 

4 fCfc^Tfuii© S R Q A M^F©KBS!©£SI*£W- 1 

^-2 2j:t)Sii$n, ftiE-rsSJft^-es^ssn, fte© 

[0 3 3 2] -75\ flfiOtte^502fiSffl«^tiS%^^ 

(D^mmmt s r q AM^©pgjn!!©«ia& 4 5 
t, D,, d 2 , D3<D7*—?tL~ag.m-£ft%o mmm 

sn» = > ^fi^t a ^fijgp 7 6 5 fc iM 

5ftSo fcSWI^Di, D 2> D 3 ttffgS|5 5 0 3 £431^ 

J££:&5 0 40 
[0 3 3 3] #£01 1 6©S%MO^n>y^H{cfe5 
*5fc6ftrafcL<ttRJB03o<D£f3-tert'7 6 8, 7 
6 9, 7 7 0, <D&$fo&lC&%>mi&Mi7 7 1,77 
2, 7 7 3ti01 1 5 £mM<Dm%{EM7 6 1 a~7 6 

SP7 7 4fi&gi£Jg©3{f©h57^-y^«^mic|£ti 

f-ACayha— rt^frS. 50 
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[0 3 3 4] 01 1 7©«e5fc&a©ii(g£*h77-r -y 
^^HC^f «fc -5 £ Q P S K*©tt*£a©"rS>*;U 
iHfTjiWiSfl-fe^ 768, 770©Ach ©froMg 
Mti d = A ©Hfc^-f «fc 9 £l^$Eafclffl3W 2 b i t / 
H z ©x-r?7 7 4 d, 7 7 4 b t d = B©0©x-* 

7 7 4 cJt&fr&tcT-? 7 7 4 d&D, ^©JttjSfc* 
vvffe 2 b i t/Hz ©-«4Htta#Jffl»*T»fc*. 

*IS©a^a5tt!B*it!!7 75a, 775b, 77 

5 c © «t o £ £;l/©** Lfctc 5t±APffig^S < , 
Sih77^'^itf-^ 7 7 4 efcaWJ^fcfcT- 

^^^-To i^ia©^m^©^«T^±sfiM« / >*v> 0 

^lP£©h^7^ 7^lTFOf-^7 7 4 efcttLTffi 
*©-fe;l/7— *K©g*li7 ? — * 7 7 4 d £jjVf <fc 5 £ 
|5]D2 b i t/HziOai»lT-S?fe, O 
$0 h77-ry£S©^£:^i:c3fct>£v>i: £3 4:1*1 

^m^tf^-rtctt^fe^x^^ h;l/©IW*Wfcofco $ 
fcfifefetfS© 1 6 Q AM, 64QA M^©£fSfbiSHI 

mts^mmz^tco »I-fe;l/©**S*/.h£<U -te;l/ 

[0 3 3 5] S&«£tth77-i''y*M©£^itt«£«: 

W©PSJlSe3S*S©Sfflk: <fc U«±OC 

5o c©ci:^0i l 8©*f83!©S$8fi0>l8fcfettSiI 

fgg»- h77-r»y^^*BI*ffl^TSi^-rs. El l 

8 ©#*&Btt±fr6>IISfc§fH2>l' 770B, 768, 7 

6 9, 7 7 0, 7 7 0 a©A-A" tt±©iHIS*&^ 
To gm-fert/7 6 8,7 7 Ott^+y^/USfA^ll-b^ 

7 7 0 b, 7 6 9, 7 7 0 a >;M/g¥A tfflf L 

ftv^+>^.;i/»B©jiiisa*fOfflUT^So cna© 

>*;Hi£§fg-fe;l/© h77^7 ^MfclSUTBI l 
1 6©S%^»§§7 7 4£<fc!X **>*>1/«>W!»E 
?-&P>n§o ^TBIl 1 8£*5^Td = A«;Af 1 i'>* 
;l/©ji<i&*©^**1" o d = B It B f-v >*;l/©5i 
ff^Ms d=A + Bti^f-+>*;i/*linJ¥LfciiMS 

=6^1". §fl-fe^7 6 8, 7 6 9, 7 7 0 T'titij©^SS 

mtmw Lfcs rqa Mss©^H©pggseiM*ic«« 

fTt^fcft-r-^ 7 7 6 a. 7 7 6 b. 7 7 6 cti 
-Tck^t. QP S K©H«»fiJfflSJj*2 b i t/H z© 

3is©6b i t/Hz«a^&ssiaaJT?titien«o a 

iagi5^CVK^c^^^V^4 b i t/H z. 2bi t/Hzti 

^■rs. asflt/^7-*ii j f , «4^tjsii7 77 a. b, 

ctitQP S K©§ll-b;l'©At^tCJt^T2 b i t 
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±tf*ci££!)l^©£M*rt'©*trS#»5ft*o 

6 4 S RQAMtt£©?HliSi&jafr5itV^<:3T?«: 
S R Q AMOS/7 h*£ S = lfc LteSJBQ P S 
gffU Jlr^C5-PI4l6SRQAM, SSKifi^T* 
«6 4 S RQAMT£§#-f So &oTQ P S Kfcjfr* 

Tmxmm^ r 7~tfmhQ?2>ztim\,\ tit. mm* 
mmcbkm i 2 1 ^n-y^H^-r^^ s rq 
a M<Dm%mm & a^tt^is^ e> te©we * £{it* 

,t5o 0 1 2 2©7n-y^0fC;jVf 1 6 S RQ AM©i| 10 

S 0 «flt«S<D«^/J^fi-*tt^«Sl?feSo 4 S R Q 
A M©^£JiJ&8tfiJffl$»#Ttf S fe&iBe&&ax < 

&s#, @K^iai#jcasfci6/i^ii*^s*5ti* 

[0 3 3 6] J-X±©<fc9KLT0 1 1 8©d=A+B© 
cfc o '&Sfi©g£S#fi*fco£2lS/X-rAtf?2So 

<0-9"7S^^^lSfiT-tSfcJ6-9-7Si4^%h77^ 
V. 

[0 3 3 7] &fcB 1 1 9©x— *©B$RfliBB0*ffl^ 
T§^^A7P-y Wr-ZWmitmffi?Z>o 01 1 9 

(a) if«M<O^^AXn7f, 0119 (b) tt 
^iSSfllJS©*^ AXD>y h^fo 0119 (a) £7* 

1- * 1 im&tt<Dm&imm$L&i5jx.i3. Downoi 

DgifcJffr5?Ji^©j£€©fmcJ§&&AT'HSP { g©7xO 30 
v h 7 8 0 afHfBif S^!), Xn-yb 7 8 0 b, 

7 8 0 c, 7 8 0 d^A, B, CftV^Wi 
^©iMflfl^g S. 3fcfc U p ffllJo g 0 6 
Na£*«£. liBSBTJieiB^O'y h 7 8 1 a, 7 8 1 

b, 78 1c, 7 8 1 dtC^IWI^fi^ a, b, c^ 

[0 3 3 8] *fffl<Dl§&* 0119 (b) {C5Vf<fc? 
fcn8&©6 4 SRQAM§©KJiS!e2l^3:*fflU>T^ 
Sfc&D., D2, D 3 ©#^©2 b i t/H z©30£D 
PgJlT-*£fc0 0 A,, A»f-?ttl6SRQAMT 40 
£Sfc&7.n<y h 7 8 2 b, 7 8 2 c t XD <y h 7 8 3 
b, 7 8 3 c\Z7Kt&0fc1fa2fe<D7 : -Z)s-ytrs. 

-<AXD7h 7 8 2 b, 7 8 2 c \$¥ft<Dm&fclZ2> 0 
ZLo LT2^©£j£§Mtf0 1 1 8©7 7 6 c©f|2® 

^-TAXO<y h 7 8 2 g, 7 8 3 gt'tiE, f-^^I 
gfltf 6 4 S RQ AMTffTfoftSo 3 flS©£i£?S*# 
tofcfe, IWh-^AT.a-y hT'3§©E,, E*. E, 
03ft^;WIST*f5. £©i§#gtt!2^©£5>{c 50 
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t«*» 3 fi©ae*^-a»»flfT*» 5 tis 1 a 
*tffe5o fiu c©«^tts«ja©ifi«T*c©*$© 

*»©e3aB»*i4 9o%e«fc:«^*. *fgB^©^*^ 

01 1 8©T F©0t^-r«k-5t;:^©IPfU^fei^Tt± 

[0 3 3 9] 01 2 0©TDMA73^^-TA7a-y h0 
T* (a) ttfl£3R35nS (b) tt*aW©*S«*f. 01 

2 0 (a) lCK?£olC, m-W&Bt&HmkKUy 
h 7 8 6 a, 7 8 6 bT'MA, Bf+y^;KDf^ 
©iifl^T</\ #-r A7.D y b 7 8 7 a , 7 8 7 b 

4 A, B^^^l/©?^?,©^^^ 012 0 
(b) lC7jkt&5fc, ^m^m-Sl 6 S R Q AM©i|§ 
tXn yh7 88 at*A,f+ >*;l/©§{§£fT</\ X 
n-y h 7 8 8 cTA.?-+>*;1/©2HI£?t3. 
7D-y hrti{±Hjl/2tC^5 0 64SRQAM©if£X 
n-y h 7 8 8 i T'Di f-+>*;l/©£{g*frV\ 7n>y 
h 7 8 8 1 TD. : f- J ?y*)\/(Dmm%?X?o ZJLXU 
•yhrl3tt*«Il/3t4So 

[0 3 4 0] #fC^gm**WSfc:4t){CXn«y h 7 8 
8 p(Cfe^tl/2(D^'fA7D7 l-T'l 6 S RQ AM 
©E, ©SflMtffS Jft jUmtiXu >y h 7 8 8 r T'ilfg 
©^-TA^n-y h 4 S RQAMTif^o 16SRQAM 

a k> 4 s r q kummnmmtim^^tztb, mmm 

©**i8*tf'>fc<fc*fc^-5»*tffc5. ft/cU £ 
WBfF^tf >#7£W-iHS8&ttSl < & § = ^ -y f U ©'h 

[0 3 4 1] W±©J:a(cLT^^©h^7f •y^Ti'^ 

S»*^46 S C ^T? * S ^ O SftStf ft So $ fc 3 o 
©t»L<t±2 0©£ii£g»©£2&§*&git!iJa, 

5S*l;:^$^±lf TWtm&tTlf k K> i SJt^H < , ^ 
^ftja**^5nSo ££&■©<&/ M S RQA 

M§©^Sfc«J:»J> Htt*IBiHK:LT/J^{L fg^7h 
fb^Lfc^flltS^tS. c©ii^, tij©^MiJ-eitt 

%^©1#a©-oT-fe«. c 3 LTeiM^»©ti^i: i: 

feK:fi/j^»^6S«fli«$T?©ii3C;i^aiffiiB8^tfn 

[0 3 4 2] 9 ) IXTfg 9 ©^BI^J^0®tS 

^tui^-rs. **«!9tt*»iia*oFDMeai*su: 

}lfflLfc&©-e&S 0 01 2 3 ©OF DM2SSM«©7' 
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uytmtmi 2 4O0F DMOlfrfftlCSB^'fo F 
DM©-ST'S§ 0 F DMtiRSTS*-* U 7£H££ 
**Ci: HROFDMJ:0Ja»ft1lfOfJffl«l* 

^ * ^mmmm^y * & t v caw* nr i> 

5.112 4©OFDM©liUIBIk:^-rJ:3£OFDM 
O»&A*fl^*E5US0«J«««B7 9 l T*jai£»«i7 9 
3±fcx-*£l/t s<DHWeEKU 
;l/7 9 4 a~e*Mt5. C©f§^£$F F T#§4 0 
*t.O«W§4-e«pmiifc7 9 9^ifi»F F Tg&U jM{1 10 
l§7 9 5m o t s <D^'>y^timm 7 9 60H 

jUDffilCli t g©#-K8ilKl7 9 7*1^5^0 
[0 3 4 3] 01 2 3O0FDM-CCDM/W7U7 

*^0*ii«l9 0ilff*BtWr«. A££tlfcHDTV 
m^ttll«xy3-^4 0 1 JCiOfflWD.-. t («t»« 
-TO D.-2 (SS«-*«-te«) D.(D3l£DPgl 

§o *1 T-*5UA*8B7 4 3tC*5^T, D,-, fl^ttC 20 
ode galnOffil/^E C C«Wft*«tl, Dm {l^fiilS? 

<D3-Fy-ry©Ecc©^fb*$ns. d,-, £d 

2- 2 T D MSP 7 4 3 fc «fc t) , ^P^fJ^aft^ ft, D , 
{I^lC&tK 5 2 a©D.E?UMfllgSI§&7 9 

0, n^<DC-CDM^ia§§4 a, 4b'"^lA* 
gPKAftSftSo 
[0 3 4 4] -73, Mi%f£ftm^<DD2ltXM7 4 2 
©£2x-*9JA*jffl7 4 4ttVTEC CSP7 4 4 a 
fCfel^TECC (Error Correction Code) fa#{t£tl 30 
hb>JXxyn-^7 4 4 bfcfcl/VT hbyxKH^fb* 
ft, KMK8 5 2 a<DD ! |I5Uft5US87 9 1 bfcA^S 
ft, nr©M?IJx- C-CDM^Ii§§4 a, 
4b--©S2A*iaWcA;fcStl3. Si A*jW©Di"r 
i: % 2 A£35© D 2 x- * fc X K> © C - C D M 
£9984 a, 4b, 4c---C^T16SRQAMf 
tcC-CDM^I12ft5o C©n-!r©C-CDM£ll§5 
ttft«ojia*JS»»o*+U7*t.-3i:i:fetc|W»-r 
5*+'J78ai2 4<07 9 4 a, 794 b, 794c 

•••£*?-«fc3fci6£Lfca<6SS»li±7 9 3±»c* 40 

ti, j3*FFT|518S4 0t«tO, H»attr-f^y^3y 
7 9 3 e>#Htt©-r-f ^^a>7 90 fcl^IRS ft, 
t s <D$&hi'ytf)l'&<Df%tBMm 796a, 796 bf 
f£&3 0 Hl->^«7 9 6 a t 7 9 6 b©HK: 
ttv;l/f /^*»*iS5tft»T g«»0*- KBflH?&7 
9 7 ajW8W-&ftTV»*. £tl£B#^$|&i:{I^l^;l/T- 
S5tL7c&©*\ 01 2 9©I^Bftt— B#U^UB1?* 
5, #-r*Bff?g?ff 7 9 7 a<DTg«?;l/f/U©^gf 
IBI*5ffl3ftK:i5i;T»S*ti*. TVJ-Xhf07/V 50 
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f-/<XOIB»«FlBIJ:»3*<Tg*R^T*i:i:KJ:»)g 
fUSKfflF F T0SS4 O/b^tD^fi^fiM^JB^J^^ 

/^-^4 o btcfco, —o<om^trj.K>mm^\zx 

»3, RF{§*fi:&9>£{I£ft3o 
[0 3 4 5] ^ff^4 3 0l&{t*a^«o 0 1 2 

4 (DB#fgf|ir>yiJvWB*§ 7 9 6 e fC^-f „ SflUB^ttBS 
1 2 30A73HI52 4£A££ft, £PgB8 5 2 b£A* 
£ft, x*->**;Wt£ft> F FTSP4 0 a ££9, 7-U 

xmmcmmzti, 0124 t^-r £5 ia$nNi7 9 9 

6 JifiSIHl 7 9 3 a k:?«?nSo 0124 ©ftRSfA 
->y#;KP§fr 5>, jg&&$ft©<B#©*+ U 7 7 9 4 
a, 7 9 4 b^fcglfc^So Cft5©**'J7ti:5^ 

125 (b) fc^f 1 6 SRQAM^tfflHSSfU &4 
© C - C D M*gif§§ 4 5 a, 4 5 b^C&^ftS. 
T, C-CDMtSii»4 5©&4©C-CDMiftSiS54 

5 a, bUfCfe^Ts PglSKffiHSftDi , D 2 cD+)-7* 
i^*W«h, DiMJUilJIJn 8 5 2 a £ 

Dzmmm=iyrt-2-8 5 2 bcio, gjms^fc 

&9jg©Di, D 2 {s*fa^lS2ft5. 012 
5 (b) k:^-r«t3ftC-CDM*ffl^fePSJifi3a&53S 

^Oktfi&mZtU iv^Sffll*ffT(4^ D,£:D2{I^ 
©Po2F*<«llSn*. tMSnfcD.fl|^l4ffl*»7 5 
7fcfc^T&HSn3o D,- 2 ffi^fChfc^TD,- lff^fx 
7-STIE£D3— Fv Y >A^l/^cl6, D.- lfi^cDx^ 
HI^J: 95Mf*ffO»v^MFT»fell4«n*. D,- 
l(I^«S 1 - 1 Mfn-^4 02ctcJ;0LDTV 

©fa^M^i:* 1 ?, d.- 2mm3.% 1 - 2 wmr^—? 

4 0 2 d(C^D EDTVWgJKtfOii^fc&D, 

[0 3 4 6] DzM^±FbUX«^^n, S2il^x 
3-^4 0 2 btJ:»), HDTVOiSiaiS^t&Dffl* 

±fE*$$#£fln* 5 74'FNTSC^I/ 

- f © e d t v mm^mti s n> ? & ±sbk«jr#* 

<5iJ nai, §m C /NfcCCfcBK© T V«##SfiT? 
t5o HfifitW9OJg^40FDMi:C-CDM*fi*^ 
b^Tffll^^CiltCiD, OFDMmOTtt, 
Tt4t>KJBSfiJH*iei-PtS. 01 3 00X7-1/ 

- F C/Nlc^-Tct 9 tffi*O0 F DM- T C M^sHfs 
^Ofill8 0 5fc^LT, ##§BJlt7)C-CDM-0F D 
M^tt^x+^^H 8 0 7 alixv-U-Ftf 
B ! ^7'f+^1'2 8 0 7 b(tZ7-l/-Wl 

[0 3 4 7] OFDMf46SA>t^-K^Tgcfitv;l/ 
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€3£T«:&i^fcA6, ^©C/NOXUS'jK/I/KW 

£ £ t £ K) , -?)\>^> *7Jc& < tro C / N <D'£itfcfc 
C/clifiSfi (Graditional Degradation) <K2~Dlf% 

XfcltT*&< C/N{It>&{kT?>o IoT7;bf;U}t 
fgfcttT^iT Vjft£J§©^-£Xxl) 7&£(5 5> : 
ftv\ LfrU ^li!H5S©C-CDM£II^b-e£ 
££IC£<9. C/NtffrfcfJ&ffcLTfcLDTV^U- 
K-WWI-P**. -73, BMMJTV©*^ jS®^ 10 
Xfiiilg 1 0 0 Tt&CfehZ LDTV^'U- F V 

3fc»s:ias*M#e.nSo iij^TvoLDT v^u-k 

©+r- tf 7.x 'J T^rtifcfe^-r § t 1^-5 M^§o 
OFDM^HD TVOtfStffi^ i:3il$j&©¥3g{*8 
tfirT'ttD S P©@II8«BI^** < ft*. fCT«T V 
{I^©D,-, ©?*£0 F DM-C3£573£*jiVro 0 1 3 
8©7"a>y^HtC^-r=fc9t, HDT V©*$J&»fci« 
tt##©D.-i £D 2 {I^©2O£;*:%0J1©C-CDM£ 
SffcU FDM4 ODfCcfcOM&iStftfATjMfl-fSo - 
7? SfiflMBTS^ L FDM4oefc«fc9 20 

»***u *«B©C-CDMtHW4b"e«HS*u 
B.1 2 3fcH«fcLTHDTV©*i^#fc«*jli#tf 

: i, 2, sfci^u-efcsfci&wr*. 

[0 3 4 8] &fCHDTV©MPEG 1 ^U— F©«* 
^?*5Dh {f^ttffi^JM^J^y^-^-7 9 1 tc 
J:»7M^KI^<taOOFDM^g§8 5 2 C©cpTQP 
S K^l 6QAM©S38*Slt» &F FTg§4 

mvmommcmikztiF dm 4 0 d ic * o/g&^B 

T2IM*nSo 30 
[0 3 4 9] -73, §{1114 3T§<ISftfc{I^l4F D 
MgP4 0 etefc^TJSSRSHiSn, OFDM}gf|g|$8 
5 2 dfCfcVT F F T 4 0 a f£ «fc »7 £ < ©JM&iHl©fi 
^§i:&9, &*©«Si§§4 5 a, 45bH(c<tDMP^ 
tl> M5>JB5«Jn>/^-^8 5 2 atecfcDD-, e^s^a 

m^n, mi 2 3tmnicLT, ldtv^u-fod 
1^9814 3^e»m^?n5o 

[0 3 5 0] £ r> LT> LDTVf^O*^OFDM? 

nfcKJieattfuwr*. 01 3 8©7b"fc*JB^sci: 

fci: 1 ?, QFDM©«*t*lHlK«:LDTV^©*-e«fc 40 
l\ H D T Vlt^fCit^T L D T V 11^14 l/2 0O(f 
7hl/-bt^ 0 fi£oTOFDM©ilK^gittl/2 
OKftO, £tt©@ft£fctt*r|JK/>S<;6:<5o 
[0 3 5 1 ] OF DM{iv;l/^^Xtc3$VMEiM73^Tfil 

# t v^SttST vosm^ittScx^i/SSsa 
iMSffBt© «fc 3 4»JBT*v;l/fv<*te*tf;fc* < , 

So C©cfc9affljitCfeV>T(i4-t'>' ; ? L ^e 8-r>^© 

i o << y^xTtD'hs^mm^j x^iss-pfeSo t£o 

THDTV^EDTVOi^ftllBiSTVliftT* 50 
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0 F DM£8i^573£ttMtSftffi©fflK:{4&B>WB 
<, Sa*TVffllCttLDTV^U-K©TV€#©S 
4lT*?t#T*&5o -73, ««fflTV©J:54H£JBK:43 

M©S(iSt4K<«:t\ HDTV^lWiCOFDM 
fcfllV^CfctiOF DM©l38gM^tf*t^gittT'l4t# 
3iT-&</\ fiEoT#HiP!©Bll 3 8^-f OFDM£{£ 

nscTvm^©^tc^ffl-rs7j-^ti, iti]Sii©^i)©tc 

fcl^TSfgSftS L D T V© VjI/^Xfc&Sfc^ffefcg 

a , r*i:v^0FDM©jais%*ftt)4v^ of dm 

©08S^^: 1 / 1 0Umc*rinc!iMT-t3£:i,^* 

[0 3 5 2] El 3 8T-&D.-, ©**OFDM 

fiLTl^^DH £D,- 2#0 F DM^STf t> 
T'tSo £©*g£\ Di-i fcDi- 214C-C DM©2PgJl 

DTVilSDT VtfSfil^^Ty-r-^SSfitJSDfc 
iia©iSi!*^#T # 3 £ V -5 Gradi t ional Degradat io 
n©8!j*tf£Stt5o 
[0 3 5 3] C 5 LT*fgf8©Pgl£iM#Rltgi:ftD, 

;l/^^X^3ti^/cfe*^©Pgl{E3i^ffl^bHi:SC 

tick*) v>i/^/^x tc^ < ^ogfiu-^©^btc)S i; 

[0 3 5 4] Kl«3fiSe2l73-S*^-r«73Si: L 
T, 012 6 (a) tC^-T^^^, *3F DM(D^7"f 
+ y*;W9 4 a~c«SH80 1 atL^f^y 
%)17 9 4 d~f^:^2Ji8 0 1 b t LWSlZ. f 
BifiR*— Kflf8 0 2 a£SW\ 012 6 (b) lc^"r 
J:^tcPg*S«7uH8 0 2 b*»tJSiii:JcJ:»3, ^ 

Ul801a^^2Ji801b ©SIM**HB"Kk-e# 

[0355] zftzmmtzt, micmmLtmi o 8 

(d) ^^-Tck^fcT^-D^TViKjMtcWS^^a^ 
0 1 a©«7U^ii^-rci:^Tf -So <! 
©$£B 10 8 ( e ) IC^-r <t o \C% IM 8 0 1 a ©S 
mRlHia C/NlOZk>W HffitiS 2 1 8 0 1 b fC 
tt<Tfg<^So Sotff b^;U©fg^iti^^y ■< X 

(D^mmcts^r &m i m 8 o i ao^s^mtisi 
%t^5%]&i)mt>n&o mi 4 7^-r«k-5tcri© 

PgSeiM^il-rSo Power-Weighted-0FDM73^ 
(PW-OFDH) t *^T'{in? ^.'o C ©*HJfiffll©Pf -OFDIIfC hu 

D, 0108 (e) tC^-T«fc -5 KPgJItetf* 3 Mica 

[0 3 5 6] mftWaielgSti, 0 1 4 4 t^-T«fc9H:S 

1 if-^ttS 1 x-^^JIhISS? 9 1 a^:^LT}gi|i§© 
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-ki^mUsA a~4 cWt'J^f.-f^T'lFFT 
4 0[CiOOFDMliU 82Sf*-*{iS2T-* 
?iJls]£S7 9 1 b*^LTil«©fi#aOSSHS4 d~4 f 
T+-vU7f6~f 8 T'^F FT 4 OiaDOFDM^I 

[0 3 5 7] Sifl§ltSIBi4 3©F F T 4 0 a fC<fc 
•9 f ,~f .©*+U7*fcofi^t^li$ft, **U7 
f ,~f3(i«P§§4 5 a~4 5 clci^l t-*5UD 
.^3:0tgl 18 0 1 a^mia^n, **U7f«~f» 

2 t-^?iJD 2 OS 19^2)18 0 1 btf*t!I2 10 

fts 0 

[0 3 5 8] S11801 a©«Wi*t^fc4Mi^© 
lll^iStCfc^T S 0 LTPW-OFDMfcJ: 

?K 2JBOK»^GSI*^^f So PW-OFDM^C-CD 

1 4 4<Dfl&<DlMl5«Bll 2 3<D7uv2m<Om££W}ft 

[0 3 5 9] #£##g8J!<E> Time-Weighted-OFDM 

(TW-OFDM^aoBHffc^SfcO^Tiffi^So OFDM 

46, rf-7, hoS ^ v;l/?-/<*{I#©iBp$ffl t t . 
< t g O^ffS^jifc^rff rf-X h ©!^#£& < * C t 
#T-tS 0 -)B^fii©TVSM«IO«t5!S:HSJi-e«t 

■ lift p s i:/jN?< % Sfc, —fev&ztztb^vy-Zfr 

L%h\ LfrU S*TV£<I«®«fc 5 

[0360] *^j609oitart©^ffi*^s mi 30 

4 6t^-ri9{C^AM(D^-FB#P^t ga£^B/i© 
*f- mm t g b fctt<T*t <£Z>Z.t\z.£K> AM<D 

5„ c9 LTtf— FBf P^WeightingtC J: 0 v;bf-/^7> 
fc#**»lSfiaa&ff*H-r«. C ©£5£*Guard-Tiie 
-We i ghted-OFDM (GTW-OFDM) nf .£„ 
[0 3 6 1 ] JC,C^Ali:^Bi©^y^WITs 
© v^-JvUS^ISI A ©$/y#;M# 

M t s a*B©5/yjp;U$R8t s b £So f 
S£Cft££9Ji&a$f!l±K43i>TA, BO++Ut« 40 
fSaH^tl^tlA f a, Af bfcTS^Af a>Af b 

S^tfSl/ftMT s ©Weighting©^^^ DS5A1 £ 
^BS©v;l/f-/^fc*f-r*2SOK)S{k*^S-rs. 
Z. <Dl5 Carr i er- Spac i ng-We i ghted-OFDM (CSW-OFDM) 

AllCTil»ltOTVfi%, £Bfl?ffi«J«#*2$ 
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f fcfc <fc D £ A 1 £ Jfl B M<o C / N tc^-r SPgJlffcSrGTW- 
0FDM £il&£fr-fc>: S C «fc 9 gfffl^ l^;KD<gV> 

l>. ttoT*3te»«OG TW-OFDM*JB^Tffi»«gT 
S 0 C ©t§£-jtijj$© <fc 3 tCSW-OFDM^C-CDMi:ffl^£-fc> 

[0 3 6 2] mmtc-**'f-/<z<Dim&mMtz£* 

014 5 (a) tCfr+lzStcW&lflnWS.lt^Jlrf-rtZ. 

8 1 oa-dvm&itmimtmzmom^tfgmx* 

If, HDTV©te*§tf«HTt3 0 L*>U 014 5 
(b) t^fJ:'5tCg^v;U^^8 1 1 a~d©^£- 
«\ % 2 M<0 B <§*§©#- FBflHk T g b JBl^fcfctt 
3iT*fc<&5o C©i§£\ Hlii©A{Ptte#-FBt 

ira0J:5.fcBfi*fcttTV©»%a## 
# $ tlT 43 D , A it T V ©fiJSjRfl- # * tlT t •> 
5 fca&, T V Ttt L D T V tmZiT't S„ 

lffQS/VtfjI/ttlBlT s a^T s bJ;0^:t< 
fcoT^Sfc«)C/N©^ktt)Sll{i3iit\ 

[ o^3 6 3 ] co Lxfi- mmti/yxfrmmvmfti 

KMmT^mtitZo Hi 2 3 0«k-5 4«fi8T^-F«F 
HUaifbi: C-CDM fcffia^&fc-es c ttct 0, 

fUi:c/N m^itown nmmvctm ns „ 

[0 3 6 4] CCT?ft(*«4W*ffl^T»L<ifi^*. 
v;b^^7.ji®B§P^T.«, ■ D/UJt*Vl^^e, ilS 
ifiJ; , 9SI>f&^<=Q:'9s ^t<^So fiW^Uf H 1 4 8 
tC^fJ: 5 £ D/U < 3 0 d B T?tt:5atS©»3#*£ 
< & (9 3 0 /i s W±t45. 014 8 fCjjVf «fc 5 5 0 
M s W±© Tg^tS^^tC^f), -f&^ffttg 
MT'tSo fctll 4 9 (a) tc^ft:«fc^-rj:-5t 
TVfl^l s e ctWLTHl 4 9 (b) (c^-r2ms 
<Dmm<D?%. &~>y#)l*%im8 0 l a, Bg2Jl8 
0 1 b, ^318 0 1 c <0 3O<7)|3gJI<D? )l-7lZft 
tt> 014 9 (c) tC^fo §^cO^;l/-y(D^-FBt 
f!7 9 7 a, 797 b, 797cO$9Tga, Tg 
b, T g c£0H*.lf5 0 fi s, 5|is, liistM^ 
lf*LTmfet%ctlc&K>mi 5 0lc^-r«i;3^Pg« 
80 1a, 80 1b, 8 0 1 c03O©Kf|0v;P^< 
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GTW-OFDM*afflr*fcSI8£2S»*tt«"5TL 
$•5= LfrU 1fffBS©'>&l^LDTV©iIiM{I^©# 
tGTW-OF DM©v;l/7^x#^;£f § C i:fc<fc 0 

i! 11 8 0 1 a T(4#- FHSHT g£ 3 0 fi s &±© 5 
Oiisttomft^ MRJlTV£flWT»fcSfltt» 
f5o 0Sgt401 2 7©7n>y?0(;:^Lfc: i fc>©£rffl^ 
5„ #tc^«ffl T V14 L D T V fV- FOBKTftlr^ 
J6M PEG 1 ^57tDl Mb p sg£©£2£g*T*£ 
l\> ft o TBI 4 9fc^b/-c<fcatCi/>#;l/B#P^7 9 6 10 
a T s a*2msiDjgi(CjHLT2 0 O^s ttttf 2M 
bps i:ft3fcfcfi<, S &fc:$/:/3R;l/U-h*¥#fc 
"BfTfe 1Mbps LDTV^U— KOH 

Jltf#e»nSfci6*KWOC SW-OFDM (CcfcDe 

8E© C - C D M£ G T W- 0 F D M 

fi2S»*jWttTt*^fcJ62lliai | *6t*V\ 01 
4 9-pt4Hi:S/y#>I/»lC»LT^>#;WI*mi7 9 6 
a, 7 9 6 b, 7 9 6 c £ 2 0 0 /* s, 1 5 0 ji s , 1 
OO/i sfcfggiMfcl/TVSo ffioTSU, It 21, Jg 20 

3 i©ii{cxv- h im < 4 -a t* < mmm&^ t 

ftoT^So 

[0 3 6 5] ^fcC/NfcWLTfePBaSieSI^S 
fSo 01 5 ltejoVTJ: o iCC SW-OFDMi:CSW 
-OFDM©ffi»-a-t>-^{C<fcD> ^UiC/NO 

2&7c©»*ffleaitf*9rrs. ^©j^c sw- 

OF DMfc#KW©C-CDM*ffi»£fr-eTt>^ET? 

tffeS. I1I80 1 a^J;^ 1-218 51a, £ 
1-3185 1 aTfim^UTi^K^C/ 30 
N*m«J^(fflfflTVRe c e i v e r (CfcV^ 
Tt LDTVyu-KOa^Lfe5MW«T*«. H21 
80 1 b£SS2-3J!8 5 1 b TJ4+>— tfxxy 7©7 
U y>?x U 7 © J: 5 fc C /N tfte < % F ©£v>§ 

{Iifc$©@£JSfc43l>T^PB?#g© SDTV^U-K 
OSfll^T**. ?-l£Xxy7©¥#«±*£*3S! 

31801 cvac/mm<s m^m^<d-x 

h&'PK^rztbH D T V f\y— 
C a LT C /N t v;Ut^7© 2 ^©UlS^^Dl 
St - *, COj;9lC*fWi!)WOGTW-OF 40 
DMfcC-CDM<Dffl#£fcrtt£fcH:» GTW-OFD 
M C S W- C - C D M ©*§#£*>•££ <fc D t# StlSo 
ft* 14 C / N IC M? Z MMmS&S&m&Z ft T 1/ > 5 

[0 3 6 6] C/N©3Jifcv;l/*v<*©3Jl©2&7C 
©l^l§yj&£©^ftW&HDT V, SDTV, LDTV 
©3pgl©TVM^©B#^l2S0£01 5 2 fcjjVT. 0 
fc^j-f «fc a 1 #V;l/?-/<Xfc:§&^ A JB©£ 1 P§1©XD 
7f7 96 a UcfiL DT VfcEBU ^CV/l/^AXfc 50 
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&\,WY7 9 6 a 2 Jf»C/N^ftt3SV^D»F 7 9 6 b 1 
S D T V0Bllliflte*>7 FUXW01B4H P 
<f*t£E§T5o Bl©MS2l, 3l£«SDTV©- 
ftS*o£»)LPflW>, HDT VOHPfl^Ellt 
5o ClfcttK 2, 31&CSDTV, EDTV, HD 
TV*©K*jK»TVffl^*E«1-5. 
[0 3 6 7] C©«^CN£fk^v;l/f-^XK:aK-fft 

tf -r § » ^ eat b- f itm* s /cfe t v m^vmmmtf 

lg'>U 0 1 5 3(Ca*1"J:5lc3$7E©G r a c e f u 
IDegradat io n tf^MtZ t^v'&J&cft^ 
&£tf#8llifc:<fc»)f#£>ft§. 01 5 3 14 CNR, 
^/^Xi!®«FH, fcitSU-h©3 0©^7*-*-fcJ; 

So 

[0 3 6 8] ^HHJcDGTW-OFDM^hukEO^HHI 
©C-CDM©ffi*-&fe-&$fc«\ GTW-OFDMi: 
C SW-C-CDMcDS^fr-feJMO 2#7G©Pgljff 
igtfff 5 ft 3 W&ffl i^T %Kffl«IKn 
F DMt P o w e r -We i g h t e d-OFDM©ffl 
GTW-OFDMfcflk^CNROPgieSS 

[03 69] Hl5 4tt*+'J7794 a, 7 9 4 c, 
794 e(9lM^ l J77 9 4 b, 7 9 4 d, 7 94 
'•f fcJfr<T/hS < fi^-Ttt LTiMm tfet ©T% 2 RtJH 
©Power -We i ght ed-OF DMffgMt 
5o ++U77 9 4 atjt55-r**+U77 9 5 a. 7 
9 5 c<D**tRI«fcL.T*+U7 7 9 5 b, 7 9 5 d 

tcjtLTflt^fi^-f^-rs c tfc .j: t> 2 igi#x.e»ft 

§o ifeto-e-S i: 4 JBOBJBft^ 5>ti§^> 01 5 4T14 
2*©*&Olifii0|*L«)LT^3o Hfc^-r<k-5fc* 

+ u 7©Hifia»w*^»-rsfc»ra-aiissKfftc*a 
te© 7 ^ d vwsm^vtifetMm * n s 

[0 3 7 0] 01 5 5©*5tC 1 0©~»^;l/7 

9 6 a, 7 9 6 b, 7 9 6 cSfcj?— KB$|ffl7 9 7 a, 
7 9 7 b, 7 9 7 c<D\%m$%%m<t2ttmffl&WZt 

mwnmt&o mi 5 smmmw^tztAm, b 
1, cjpox-^jwniiiLtfc^MR-r*. z®rzm%. 

^ {c > ^ - y -7«r*Ht 5 c £ tc J; t) 7*- .9 <DWMW 

m± s n t v fi^#g£ l TffiiST t ^ t ^ a abstf* 
5 c 4: tc j; 0 $ ^ t v %mmc * ffi© i Si*©^ 

[0 3 7 1] COl^OftftW&E C Cx>3-^-7 
4 4 j i:ECCfn-^-7 4 9 j ©7n y ^0£0 1 
60 (a) (b) tC^ti^tiBto Sfc0167tC-7- 
-fy^-y-7aP9 3 6 b©7o-y^0£^-f o x • 
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> £_,j_7gp 9 3 6 b©x • Jy$-V-?R AM9 
3 6 a©'£-£fflH£ft£-l'>£-y-7"x-:^9 5 4 
£H16 8 (a) T'^U -O^-U-^SggiL 1 #0 
16 8 (b) [c^fo 

[0 3 7 2] LTT-$*Jy5-V-7tZ>Ct 

016 1 (DVS B§{f1i©:7*a^ia£:0 1 6 2©V S 
B£{HI©7a-y ^fc^-fcfc^lljMM, 5, 6H 
T-|«HIb/c4 VS B^8VSB^1 6 VS B©{S&§1 

^n^j i > 2mvmmtrzQ am^p s K^ngst 10 

[0 3 7 3] 01 5 5<D15j&z&K) 3 ?gjl©PgjiSf££ 
t?5 C fcfc: «fc D Ajf tiMj£©v;I/^X N C/N&ftfC 

ijpx. t/^-x h y x^S^fiMT-t ^ f=46$ic t v 
-y h t v m<D®mm k. j; 5 l d t v 9 u- 

F©TV§{l££££#S£^9Mltfi&3o 
[0 3 7 4] *SSWttA SK, QAM, PSK, OFD 

M<Dmmtt*m^Tm£M*mwLtct>m<Dmmtt 20 

*1^5C tic i DE«5g©*S:6-f e2f3Slf fex^- 

[0375] *jffl<o&m&mtt<D--D<Dimitm& 

[0 3 7 6] LfrU lefi^^JWLhttai^SCOW 
ft 6*SftaSOSitt©ig£ 5 0 *f Ja±©*8Etetf #«> 5) 

frfc>fttftu£ft6£v\ #l£0Jl#fflt^£K#©NT s 
C)KSIi:HDTV»2li:©SSIttfclJ*ol1Wfie2lfio 40 

[0 3 7 7] *96KB«ASb*J:DtijnSRSM>«Si 

fc J: 0 &{tH©«;ti£ 2 (J if HHfr&Htt ft < ft § o 
;:©fc£gt&©*ft©/h£^MmT*fc^#j^^r& 
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[0 3 7 8] Sfc*«^0^«fi2S3?a*ifi±ttaSfc« 

OfS?**H D T VtkMttTltW&LtzV— tTXX'J 
7rt©£M*^«*:M3K:«'>StfSfcv^PS&& 
JHi:i!ujZK©N T S C t H D T Vgfiat L < «:£«»© 
S4ttoaStf65. T V#ffi©X#V-9--fr5# 
fcJfr&O-y-- If XX U 7 j^HWfcifc^rt- 5 1 v> 5 %X 
t$§„ ft*5, £jfi0ST?»iQPSK, 16 QAM, 3 2 
QAM£4VSB, 8 V S B , 16VSB <DWBtt5&& 
ffl^fcWJ&fflfTSiWLfcftV 6 4 QAM, 128QA 
M, 2 5 6 Q AM-^3 2 V S B, 6 4 V S BUfCilfflT* 

&vic^m<DP s k^a s k-^f s Kicmmvtzzt 

t>V^STfeftV\ *«^fcTDM*ta*-&=b-&TGSI 
r Lfc*«, F DM, CDMA^&tfcilfi 

[0379] *»w<o^fiiejaKrsfiD-ofi!)if»4js» 

SI^XxA{cJifflTt5t©T^ift^„ W*fcfl*£Sf8 
#H©«MilM->Z-rA4 5-?-©l$JBlcf# ?>n^SiS© 

5©jWafc«BFtttfHl^ST?fc5o C©<fc3 4»&& 

[0 3 8 0] LfrU «M^ji^^tte±^^©^ 
£-tt*?S8© J: -5 *&mfcW5%tf>m:X'h2> 0 ft-tfft 
5*£»2f©JI«©ii£5 0^W±©*SH4tf*fcSn 

TV«B*£^ttT£SJ:5fc5»tt©&Stti£*ff 
fcfttfntfft?>ftv\, *J8fB*ffl^«tK#ONTSC 
jftg fc H D T V K£ t ©£&tt i: 8*©« fg£il«©& 

[0 3 8 1] *«W«**%*J: 0 t>HttKA*«Sffi 

sm^jg^^ttfc^^, M«Bi^©s<§«*s£-rsc 

i: {c «fc 0 jiMH©«^>& 5? IS if « ^fj^Sti ft < ft 5 . 
c©/-c:i6^ft©m*©/jN^i/^MTfe^2imRr^T*S 

[0 3 8 2] Sft*SfflO#«e3^EFSC*«±ttaik:ffl 
(D-ti/Z )IH D T VSSf3M^T*li#aLfc9--exxU 
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t>*5o ltStWT»«:l 6QAMi;3 2QAMfl)f 

ll^«fflt^cfll|*fflV>T»Wbfetf, 64QAM J f>l 
2 8QAM-V2 5 6QAM§fcafflTftSCfc«^5S 

K^A S K^F SKCISJSlfSSCit^fnft 

[0 3 8 3] 

x- * fciM^T ^ fiiiSBfC feV>T n ff£>£ 1 x- * 5>J 
2 x-*?iJ*A7J U ±mm* n <l©fi^j&S¥tc 
#*IU ISif^£S¥©&*fg l x-*?U©x-2fciiJD 
*T±e«*j£*©*©aHi*j£fc« 2 x-*H©£x 

fcftfJU nff4>£ l t*-*BI*J«SS*T 

£2x-*5U©x*-*£1IiSS£U gflSBfcffli^T 
r-**ffiarr«c 09^tfSlflNI l OSHff 

-^J£ft^£J¥tCX-*£i!l !? feTT^mfOQ A 

fCj:Dnffi©£lx-*ai*, fg2g{I*£3 3Ttt£§l 
x-^?Ui:m2x-^?iJ^ $3$&fl|4 3t?ttSl x 30 
-*5U* S2f-^^ ^3x-^?iJ^«li-r§Jii:(c 

}fi*n <m4S nfiloatllSI^ Lfr&«,^S«T*t> nffi 

[0 3 8 4] C©£2£3McNT S Cif%Il 5*—* 40 
PL HDTVtNTSC ttDmmZZS 2 "r—Znt L 

rmmtzz mmi&mizis^TteNT s cm. 

-tTxx'JT (DMA 4: Sl^* 

[0 2 ] *|§SE©#lS60!l l ©iMfili l ©7d -y ^ 0 50 
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[13] *»^©^fi60ij i (ommm^v^t h>im 

[04] #8f$3©2li*0!l l ©iiflfl^©^ h;m 
[0 5] *«W©*fifi«1 1 Oflf^<03- F©*J9 3 
T0 

[0 6] #fPJi©^MIJ 1 ©{I^jSS^n-xV >7* 
0 

[H7].*»fiOltat« 1 ©{§^j5P©*©fP§£^© 

[0 8] *mmnm\m^£Mt\m&^<D^- 

Xf >^*0 

[0 9] *^cD^fifiM l ©2&«fi»©«^j£8©«i 
#c!S0 

[010] #fgBJ3©llfi&0!| 1 ©£JB 1 6ffiQ AMO^^ 
[011] *«WOHflfilM 1 <07>rt#ira tm 
[012] #f§BJ§<Dg|g&0IJ 1 omB 6 4 ffiQ A M<DWm 

£©0 

[013] mzmonmm 1 ©7>ft#i r , 

tt7Jitn£©|g&0 

[014] #fgB3©^fi&0l] 1 ©gJB 6 4 fgQ A M©ffi^ 
[015] *fS80£fifi0!l 1 ©^Jg 6 4 fit Q A M<Ditm 
[016] .*|&B©2Sfi60!| 1 ©7 >ft¥l r i . r , fc 

2HS«*tbnii , n« <r>m%m 

[017] *««©^Wi©7 ff ^*;ldaS®liornv 
*0 

[0i8] ^mommm 1 © 4 p s K^moim*^ 

[019] *^©*fflHM l ©Jg 1 5Wi«©rn «y 70 

[020] *«^©^Bfi«!i 1 © 4 p s Kmrnrnv^* 

[021] *^©*SS»J 1 ©H 2 £{l$l©7 D y m 
[022] *^©^fifi09 1 <D&& 1 6 filQ A MOm% 

[023] *^^©HSfg^J 1 (OmB 6 4 filQ A M©m^ 

[0 2 4] *SiOjatWl07n-^+-h 

[02 5] (a) tt*8W©**0!ll ©8{SQAM©{§ 

( b ) tt*fgra©H«SWI 1 © 1 6 flQ A M©{|^^7 h 
;l/0 

[026] *fgB^(D|li?S01j 1 ©^ 3 §f!1i©7*a -y ^ 0 
[027] *fgB^(D||ffi^J 1 (film 6 4 liQ A M©{|^ 
^©0 

[0 2 8] *^©^«fiffi|l©7n-^^-h 
[0 2 9] #fgE©£ffimfc:fett5©M$';S7 i A©# 
I*©^fi5t0 

[03 0] *fgB^<D^ISE«?IJ3©^lli^x>r]-^-o 
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7uy ?m 

[03 1] *58WO*Stffl|3 0».lB«7 ff 3-^O^P 
•y£0 

[12 3 2] *«W©miHM3<0^2il«T=i-^O^n 
-y^0 

[03 3] *mW<DMmm3<D%Z3ffi&T=i-?<DZrzi 

[03 4] *%m<onmm3<DD>, d 2> d3^<dnf 

[03 5] #5KI3<DHMIJ3©D.. D 2 . D 3 ft^<DB# 10 

[03 6] *»wo^ss093©d., Dz, Diimvm 

[037] $fgB£<Dl« 4 tClSlt&G$mm<Di/7>T 
[03 8] *3glB©£MS3fc:*5tt5&® 1 6 Q A M<0 
[03 9] *fSE0^0!l3fC:fetfSgf&l 6QAMC0 

[040] *fzm<Dmmm3ici3\ l t%>m.&6 4qam<d 20 

[04 1] *«W©H«6ff«3 0^lffltt±O^ElIH 

[04 2] ^m<Dmmm 3 cot dm AU^(Dmmm± 

[0 4 3] *Rifiold(iW3oaK6ttS^ElBoyny 

?m 

[04 4] *«WO^Jfifl»j3 0afflS»S^O^SH 

[04 5] *«^©iisiffij3©is»gaia^so«3ii6B^ 

[046] *»W©*JS(ja 3©16QA Mft*f <0{§*f £ 30 
63110 

[04 7] *aWO*fififf!l3 0 6 4 QAMfl^dfl^ 
E§0 

[04 8] *»He>£tt0l3 4) 1 6»&££®tt3i&jf 
£|e]Sg<7>7*D-y?0 
[04 9] *»WOHfflHM3<DD« , Dm , Dvz , 

d„ 2 , d,, , d« imv^m^mitcommm 

[0 5 0] *«W©*fifiiM3 0D« , Dm , Dn . 
D«2 , Dv 3 , Dh3 m^VTDMA-ftg.CD&m&W.itCDm 

mm 40 

[05 1] *»W©HSfi(M3 0Dn , Dm , D« „ 

DH2 , Dvs , d«3 m^<oTBMM5^<Dmm^m<t(om 
mm 

[052] *mm<D%mm 4 ic43tt*«*£s©afflfc& 

«Hii0 

[05 3] *«W©Hfifi«iJ 4 fcfettSPgJBffittiMtf s£© 

[05 4] *8W©£fifi0!l 4 fiHsttSt&fc&aoSfcJlS 



5fcfctt3£fB4ASK{I^ 
5tfettSSEJB4 A S K<D{f 
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tI£<Dg{IttSfil$0 
[0 5 6] *BU!<05Sj 

[057] ^fgH^CDI 
£>{i^j£EH0 

[0 5 8] tmm^m 

^£MWm 

[059] ( a ) «*«WO^fifi«!l 5 C*»*SJg 4 A 
S K<Dft9£EIIH 

(b) tt*9m®£tt0|5fc:fel*3&Jg4 A S K(Dlf 
£Efi0 

[0 6 0] *^©HSfBM 5 tcfctt S^^C/Nfil©^ 
^«4A S Kfl#Ofl#j£0E1IH 
[06 1] Wfe&i 5 IZLtSl/i Z> 4 VS B> 8VSB£>i2£fI 



[062] ( a ) n^mnco^mm skwsaski 

S 0 7 ^ ;l/ * V y ^©£41 V S B {f *f <DX^ * h 71/ 

m 

(b) tt*^©^Sfi»!l5tfetJ-SV S BiS^OS»» 
#*P0 

[06 3] m&m5l03tfZ>4 VSB, 8VS B x 16 
VSBCQReceive r©yn-^i 
[064] *«WO^Mffil 5 £«t*5M<I9£{54ft!) 



5»C43»STVSMf|^fl:0 
5lCfeWSgiJ©TVSi3»© 
5fcfcttS«M-«!LtTV£ 



SI 

[055] *wmmmm 4 sfgesasi^so 50 



fuvtm 

[06 5] #8HH0& 
7*O«y*0 

[066] ^mmcom 

[06 7] *«w©sfe: 
fI8i<D7*n-y^0 

[068] (a) imffim5. 6fc*5tt38VS BOC 

0 n s t e 1 1 a t i on 0 

(b) ttHjfiM5 % 6tfeW8VSBOConste 

1 1 a t i onl 

(c) {iHSiM5, 6t*5tt§8 VS BOffi^-WIWS 

J&0 

[06 9] *»WOH«iW5tfetj-SiB«x>3-^(0 
S'J<D7*P-y^0 

[070] *«w<d^js09 5 lasifzftmm® 1 oosf 

& x y a — £*cq 7* o >y £ a 

[07 1] *^OH»j5{C*5lt^jii^f r n-^(D7* 
□ •y ^70 

[07 2] *%fiO«KM 5 fcfctfS^figgg 1 0<DBHi 
Ta— $"0)7x2 -y 

[0 7 3] *»WK«fe5HfflHW5©SHg(i^OltlSIE» 
0 

[074] (a) te^mz&zmmmsommTzi- 
(b) it*m}tc&zMM5<Dmmm^<DBmEM® 

[0 7 5] *«Wfc«k*^Sit«!5 03l{g^oi^lWEH 
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0 

[076] *mMic <fc znmm 5 (ommm^co^mmm 
m 

[077] =fc znmm 5 ©^{^©h^ks 
[07 8] *m%ic&z,nMm5<DwmT3-?(Dyu 

>y^70 

[0 7 9] ##gB£K£3||^!j5©3Bjl©g{i{i^© 

B#Haag0 

[08 o] ^mmc^^mmmsom^^—^-^r io 

u>y £0 

[08 1] *f|B^{Cj;i,^)5(B01j5<DiM€fI^cDB#^ES 
0 

[08 2] ifWRfc £3^IB&0J5©D 1 (Dllfa-^ 
— <D"/n-y^0 

[0 8 3] *f|BilcJ;?,^M5cDJi&^il{I^^ 
&ffc-Bffl80 

[08 4] zzmmm 5 ©i&miaisif ££«© 

yn>y i70 

[08 5] *ftWfc£z>nffim2<Dc/Ntmmm^(D 20 
I3&0 

[08 6] *mmc&%mffim2<D&m&mtc/N<D 

[08 7] *nB^t «fc zmmm 2 commmoyu 7^0 
[088] *&wic zznmm 2 <o^mm<oyu ytm 
[08 9] *mmic&nmm2(Dc/t4-3-7-u~h 

[09 0] *^{CJ;§^SIM5tD3|5§Ji©§ls^«^ 
$0 

[091] *mi t * saasuy 6 © 4 pgflasjgftsfi 30 
$0 

[0 9 2] #»i£fc«fc*£M96©»JB£3S!0 
[0 9 3] *«WtJ:*SWWB60»liEI»orpy^ 
0 

[0 9 4] *»Wt«fc*HBS«l60^iSf8©roy^H 
[0 9 5] *5gf|l§K:«fc3£M!l6©fi^B»»j6BI 
[09 6] fig*#3£©x5>*;l/T Vtt£4)»KttBI 
[09 7] *«^C<fcSHJt«IJ6 07 s ^3';l/TV|gJia 
2&©£Mtttl0 
[098] *^B^tc «fc ^SgtflJ 6 ©£&BJi#t£0 40 
[0 9 9] *&g|fi:J:*%ttffi3<Dl 6 S RQAM©^ 

[010 0] *mmiC±2>nMM3<0 3 2 S RQAM© 

[010 1] *^»C«tS^J6«!l30C/N-X7-U 
-h©§8&0 

[010 2] *fl^{z:«J:a*]fififf!l3<DC/N-X7-U 
-h©lfl<10 

[010 3] *&WlZ£Z$mm3<Di/7hmn£m& 

iz>£m&c/ii<om&® 50 
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[010 4] *mmz&%'0mmZ<Di/7YWn£l£& 

[0105] *3zwic&znmm3<om±i&mm<Dmm 

[010 6] *f%Wfc£Z>MMm3<D3 2 S R Q AM© 
■9— exxU70 

[0 1 0 7] *%miZ£%nMm3<D3 2 S R Q AM© 
■9--exxU70 

[0108] ( a ) T V ®#©H»»^H 

(b) im^<D-^m<DTvm<Dmmm^m 

( c ) li*«W©^SfiM 3 ©7> US/*;l/ Kfif fcSlf 0 

(d) imnm9<D2mm<Dom<D3r*v j rm<Dm$i®i 

( e ) ttllfigflij 9 © 3 6^©0FDM© 3 o©7. l^>*;b K 

ii^^-r0 

[0109] #f§BJ§&c «fc 3&tffi0lj 3 © T Vfl^Hf P^Eg 
0 

[01 io] *mmic&znmm3<Dc-cDM<Dmm 
0 

[0111] *ffl}K.X.ZmtiM3<Oft%W!)Mxm 
[01 12] *«W»C«fcS*fifie!l3©3 6QAM%f£3fi 

[0113] *9emicmmm5<owM»mmm 

mm : 

[0ii4] *miK**&MM5<BMSBam9&M 

[0115] *3mK*&fmm7<owsw&omstm 

[0116] *&mfc&%?mm7<Dwm<D7uy* 
0 

[01 17] MMi§ii:F77^y^<D^ 
0 

[01 is] #i%wic&znmM7 (ommmt v^y 

-cy?©#fii0 

[0119] (a) (iKMC^^AXD'y M2K0 
(b) &#|PJ!fc<fc3llffi0J7©£^AXn-y MBB0 
[0120] (a) affi^OTDMAJja^^ 
a-? F-12S0 

(b) fi*«TOfcJ:5ll«097©TDMA^pS^-rA^ 
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